


















TWENTY ACRES OF STEEL PILES 80 to 140 ft 
in lenath are driven to support new $20,000 000 
turbine building at General Electric Company's 






Schenectady Works See item on page 22 
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RECENTLY COM- 
PLETED Anderson 
Ranch Dam in Idaho 
world’s highest 
earthfill structure, 
containing approxi- 
mately 9,000,000 cu 
yd of material—will 
provide supplemental 
supply of water for 
320,000-acre Boise 
Project. Designed by 
Bureau of Reclama- 
tion and scheduled 
for completion in 
1946, project was de- 
layed by wartime ma- 
terial and labor short- 
ages. Information in 
this item is from the 
Morrison - Knudsen 
Co., Inc , publication, 
The Em Kayan. 


Highest Earth Dam Nears Completion 


IMPLETION OF the 456-ft em- 
kment containing approximately 
0,000 cu yd of clay core and rock 
marks the closing stages in 
nstructing the world’s highest earth 
m, Anderson Ranch Dam in Idaho. 
rk is still in progress on the con- 
te spillway, a 304-ft-high and 1,195- 
jong structure. A 40,500-kw power- 
nt is yet to be built and the outlet 
rks are to be completed. 
Added to the natural problems in- 
ent in the dam’s mountain loca- 
n, the Anderson Dam project was 
t by many wartime and post- 
r obstacles. A recent press re- 


lease by the Bureau of Reclamation 
sums up briefly the hectic story of 
the huge irrigation structure thus: 
“Construction of the dam was be- 
gun in August 1941, by the present 
contractor, Morrison-Shea-Twaits- 
Winston Company. The original 
scheduled completion date was April 
24, 1946. Despite material and labor 
shortages due to the war, the con- 
tractor pushed work vigorously until 
December 1942, when, with the struc- 
ture one-third completed, the War 
Production Board issued a stop-order 
to divert critically needed materials 
to war purposes. The stop-order was 


modified on October 6, 1943, on the 
recommendation of the War Food 
Administration, which felt the proj- 
ect could make a sizable contribu- 
tion to war food supplies if com- 
pleted in time. Limited construction 
was permitted for some time there- 
after. 

‘Manpower shortages and inability 
to obtain certain materials and equip- 
ment have proved troublesome 
throughout the late construction 
operations. Lack of adequate appro- 
priations stopped the work for ap- 
proximately six months during the 
early part of this year.” 


AGE WATERFALL, approximately 304 ft high, will soon start its plunge over crest of spillway at Anderson Ranch Dam (below, left). Open- 
nnel, concrete lined chute about 100 ft wide at toe, has capacity of 20,000 cfs. Situated on left abutment of dam, spillway will carry 
th fork of Boise River during periods of overflow. View upstream (below, right) shows drilling operations in stilling basin (foreground). 
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P ive Engi ing Off | fe 
| rogressive Engineering sets Increase, 
osts of oteam- ric Fower Weneration 
EDWIN H. KRIEG 
. “ ec 
Chief Design En , American Gas & Electric 
Service / New York, N. ¥. 3 and their explanatory captions. In the series of or» 
ne Figs. 1 to 5 inclusive, present costs are compare: } 
INCREASES in almost all component costs < = e- a 
steam-electric power generation, not only in Figure 1 shows an increase of o« percent in tot 
| structing plants but also in operating them, * American Gas and Electric system costs over }%. 
lenge solution. The problem of reducing perks ts steam-electric plants, transmission, distribytio; 
investment costs is absorbing the attention of general. Some components of this total are shows! 
construction and design engineers. And, no less, the three curves in Fig. 2 
operating engineers are grudging each ton of coal rhe American Gas and Electric cost figures jp 4 ee! 
going into the furnaces, and bending every effort paper were developed during the summer of 147 apg ae 
to keep equipment on the line. Cost indexes not reflect any changes that have taken place since iy 
show that steam-electric plant costs have already = 
| increased some 63 percent, and epeoetiell costs Ressone for Higher Fiest Costs “abil 
| have risen about 51 percent through increased To judge the extent of the present upward tre: ers 
: fuel costs and higher wages for plant operators. to judge how much further it will go and how lon, jt ' ll 
: Increased investment and operating costs can tarry, the reasons for the higher costs should be exami rues 
only be partly compensated for by reducing No doubt a long list could be made of the many reay : = 
controllable elements of investment and and factors that contribute to the decreasing value of @iir,.. +) 
ing costs, and some examples of each are given dollar and the concomitant higher costs, suchas: Lay . afl 
i herein. This article, based on a paper presented national debt, wage increases, overtime, lower li 
before the Power Division at the ASCE Annual’ efficiency, delivery delays, material shortages 
Meeting, discusses ways in which progr material costs, and what not. 
can control first costs a Higher operating costs naturally warrant hig! 
equipment in order to attain ‘“‘bottom-ol-the 
over-all costs. Neither the first cost nor the oper 
cost should be the ‘“‘lowest’’—it is a combinatio 
two that should be the minimum. It ts true that hg 
fuel costs have made it economical to mstal! high 
pressure and higher-temperature equipment, wht 
THERE IS AMPLE EVIDENCE of the fact that prices naturally costs more, but not so very much 
have gone up, but data are needed to show how much Higher wages for operating labor justify labor-sa\ 
plant costs have risen so that the urgency and seriousness vices and mechanization of disagreeable tasks, such asa 
of the problem facing the electrical industry may be handling. Higher maintenance labor rates naturally agg 6" 
properly assessed. Curves show trends so much more for more rugged equipment that is not so likely to dr pes Wi 
clearly than does text that the delineation of the problem down, not only causing an outage but often req 
had better be accomplished by the accompanying figures ing overtime labor and expensive material. arty 
FIG. 1. WEIGHTED HIGHER COST in 1947 of 57 percent for all electric utility system costs is obtained by multiplying 1947 incr 
over 1940 by distribution of various accounts as tabulated below. Increase of 57 percent in 1947 costs over 1940 appears conservative # ust b 
corresponds with 71.5 percent ENR index as of August 1, 1947. 
Cost Pang 
} / | wel 
Le % of Total j Cost —Incrvone © 
| Utility Increase © a e ) per 
Plant Account System ‘47 over ‘40 oats : 
Steam-electric plant 34 63" - ; 
Transmission line and substations 27 46° 5 
Distribution 35 55* "a a ot 
General 4 Ss . P 
TA T 7 . See Fig 4 | 
TOTAL UTILITY SYSTEM Total system 100 pecans 
The Engineering News-Record and Handy i — 6. 3 
eted struct rcent 


measure prices of component parts, not the comp 
Actual costs of an erected structure are higher because of sed 








l. The fact that young, strong men went to wa! Many _ R 

. replacement men were older and sometimes less skilled ” nt of t 

80 b> ; ont a 2. Job delays on account of material shortages, long* ®'" ier of 

|| . — ies, and sometimes jurisdictional troubles between union B Apri 
| oasetut Ge 3. The advent of inexperienced men in construction W% .o eae 
‘ the war period. ~ has 
19 ; é 38 40 4 44 4e 48 4. Overtime as an inducement to stay on 4 job atte 


ts other reas 


i Yea Engineering News-Record, April 1947 (p. 92) 
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TRIC STATIONS | 











matter of properly evaluating 
wilability, from the standpoint of 
jucing maintenance material and 
bor costs and running uneconomical 
sipment during the outage, is now 
g more widespread attention. 
The three components of operating 
f steam-electric plants are: 
APPROX % In 


oral CREASE WRIGHTED 
Cost Since 1940 AverRace 


70.3 53 37.5 
1.5 59 8.6 
P 4 30 4.5 


50.6 


Figure 6 shows the cost trend 
The balance of prices versus 


FIG. 2. THREE CURVES (a), (b) and (c), are components of Fig. 1. 


Contributing to 63- 


percent increase in steam-electric plant costs are: 





1940 1947 % 
Structures (see Fig. 3) . 
Turbines . . 100 (base) 145.4 45\4 
Boilers 100 (base) 132.5 32% 
Structural steel (¢ Ih) 6.0 9.32 55 
Brick ($/M). 21 33 57 


1940 1947 ‘ 
Bricklayers ($/hr). . $1.70 $2.00 17.7 
Carpenters ($ /hr) ‘ 1.25 1.875 50.0 
Steelworkers ($ hr) 1.74 2.15 22.9 
Common laborers ($/hr) 0.625 1.00 60.0 





Transmission-line costs have increased 55 percent over 1940. Some of the component 


increases are: 





1933 1941 1947 


Tower material (¢ /Ib) 2.75 4.4 7.10 
Aluminum conductor, steel 
reinforced (¢/lb) 9.75 17.31 20.00 


Insulators ($/ea.) . . : 1.576 1.16 2 
Labor ($/hr) : 0.30 0.60 1.00 
Linemen ($/hr) . . . . 0.8 1.00 1.85 





Combination of transmission-line and substation costs is up 46 percent. 
The curve is for rural distribution. 


costs are up about 55 percent. 


Distribution plant 
However, an under- 


ground system in an average city block would cost $42,900 in 1941, $62,000 in 1946 (up 
42'6 percent) and $70,600 in 1947 (up to 65 percent over 1941). 


amount of time can be allowed for 
outages and overhauls. But generat- 
ing capacity being short, outage time 
must be minimized, which necessi- 
tates the extra cost of overtime work. 
In spite of higher load factors, which 
greatly improve the situation by pro- 
viding more kilowatt-hours per kilo- 
watt of capacity (Fig. 8), maintenance 
has risen at least 30 percent. 


Will Costs Stay Up? 


There is reason to believe that the 
price level attained during and after 
World War II will be retained, follow- 
ing a pattern similar to that which be- 
came permanent after the Civil War 
and World War I. The general 


depending on where costs will stabi- 
lize between today’s levels and the 
peak levels. Since the Engineering 
News-Record index used in Fig. 7 1s 
based on material costs and wage rates 
only, it does not reflect the higher 
level caused by overtime, lower labor 
efficiency, delivery delays, and un- 
trained labor. The 60- percent higher 
level is on the assumption that in- 
creases from such causes will eventu- 
ally disappear. The writer wishes to 
emphasize that these figures are not a 
prophecy, and that the reader 1s en- 
couraged to substitute his own prog- 
nostications. We may have been 
only climbing the foothills of prices 
while the peak is still far above. 



























much | was seriously upset by the : : 
te of almost 60,000,000 tons of Shapes of the curves for the three wars Reducing First Costs 
s, such asa 047. The U.S. Government fe quite similar (Fig. 4 hips. . 
natural granting credits to foreign coun- After World War I, the price peak —_—saRather than deploring present high 
rely to bre hes who are then free to enter our WAS 201 percent above its prewar level. investment costs, let the emphasis be 
ften 1 irket in competition with the A plateau was finally reached at about placed on how they may be reduced, 
electric plants of utilities. The 52 percent (206) of the high peak only studying the reasons for the high 
i three times as much coalas (291). On this 200 
’ a Ih naturally createsa shortage @SSumption the } 
ae i lcars, since all the exported coal Present price vee phenome 
aEvEEeS ust b shiy pe d to tidewater. trend Ss hould 180 nie: sites 
rhe 1946 average monthly Teacha final level 
s-re mings of employees of the electric 4 perhaps 349. AG and E / 
incroon GE Wer and light industry have risen This —. © 160 VA 
Total Sy ) per cent over 1939, final cost levelof ¥ 
4 nienay Maintenance costs Perhaps 60 per- 7 } 
a. se both material and labor, cemt over 1940, ¢ /4° 
. lave gone up, re to the Sites bibdaranhs 1 pepe nea gene re a eee — 
op 9 nt shown in Fig, if the usual page 18 % 3 120 i leat SULDING COSTS | at 
ae y x 3 ENR 
me _ , SENERAL STRUCTURE costs have increased some 95 © | 
a toent. Ha and ENR indexes do not reflect increased costs 100 eee eee Handy | f 
a used by labor efficiency, overtime, etc. Engineering 7 eS | 
pend -~ Ree jives data showing 1947 productivity only 66 per- aie oat a 
# =o: that in 1939. Correcting ENR curve for productivity gives 80 be<8 2S 
—— tead of 164 for April 1947, and 182 instead of 138 Tc 
Sade ‘Turner Construction Co. applies its own experi- 7 tT ' 
. ‘actors to its curve*: labor rates, material prices, 9 
efficiency of plant and management and com- 1933 34 36 38 40 42 44 46 48 
bor roast This index is 195 as against 167 for ENR index. Veer 
Wel. p-2 * P. 413) CIVIL ENGINEERING * April 1948 15 
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FIG. 4. CURVES (by W. F. Ryan) show cost 
increases of various generating-plant com- 
ponents since 1910.' If common-labor curve 
were shown, it would run off at about 1938 

it is now over 600. Only reason power- 
plants do not cost four times as much as in 
1914 is that engineering improvements have 
kept level down to index shown in Fig. 5. 


costs as a means of progressing to 
lower costs. Rather than hope for 
cost reductions, let the objective be 
improved designs and construction 
methods that will reduce costs de- 
spite present handicaps. 

An important factor in keeping 
first cost down is the mounting use of 
existing plant, usually expressed as 
higher load factor. Figure 8 shows 
an amazing 23-percent rise between 
1940 and 1946, which proportionately 
increased the financial return not only 
from the equipment but also from the 
operating organization, which usually 
requires no more man-hours to handle 
the greater output. The same opera- 
tor is required whether equipment 
runs at half load or full load. 

Controllable Costs. (Many of these 
affect operating costs as well as first 
costs. ) 


Circulating water 


systems 
Condensers 
Piping and valves 
Building 


1. Higher availability 6 
2. Higher load factor 
3. Single boiler-turbine 


“I 


x 


units 
4. Large-size units 
5 Turbines 


A proper design policy should as- 
sure that the new capacity is a direct 
function of over-all economics only, 
and not a haphazard agglomeration 
of the thousand and one ideas that 
may be expressed by plant superin- 
tendents, mechanical engineers, elec- 
trical engineers, structural engineers, 
and architects. It should be defi- 
nitely understood which particular 
individual is to be responsible for 
combing out non-essentials, eco- 
nomically unsound ideas, and pet 
schemes. 
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COST SITUATION IN BRIEF 


BRIEFLY, the matter of cost of generating 
electricity stands as follows: 


1. System investment costs have gone up 
| some 57 percent. 


2. Plant operating costs have gone up 
some 5] percent. 





3. Higher costs are likely to continue for 
some time. Reserve capacity to cover out- 
ages or unavailability of equipment is at 


an all-time low. 


if the present trend of higher costs poral- 
| Jels similor trends after the Civil War and 
World War |, the top will apparently be 
| ground 85 percent over 1940 costs, with a 
final leveling off possibly at a 60 percent 
advance. This estimate is based on a con- 
tinvance of labor efficiency at its present 
level. Progressive engineering is paying 
its way by reducing plant first cost in each 
of its elements, at the same time keeping 
operating costs down by improving fvel 
economy, operating conditions and mainte- 


nance. 


Choice of an outdoor type of plant 
is one means of decreasing building 
costs, particularly in smaller plants 
having units of around 20,000 kw or 
less, where the saving is appreciable 
because the building cost is a larger 
proportion of the total cost. The 
saving is proportionately less in the 
case of 100,000-kw units, as building 
cubage per kilowatt is so much less. 
This subject has been ably discussed 
at various meetings of the American 
Society of Mechanical Engineers. 


Other Cost Factors Must Be Considered 


The saving in building cost must, 
of course, be balanced against in- 
creased operating costs and possible 
delays in inspections and overhauls 
that may occur in inclement weather. 
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FIG. 5. AVERAGE COST per kilowss 
steam-electric plants built by Stone 4 Wei 
ster during last 45 years on which com 
ords are available is converted to inder 
1914 costs taken as 100.° 

ing advances which have kept powers! 
cost index down are: (1) Larger boiler tion 
turbine” units which require less we 
than for many small units; (2) high rates of a 


yw us 
Fort 
beg tticed 


¢ niles rT 


boiler heat transfer with decreased boiler AW 
size, permitting generation of much m= rs wi 
steam per square foot of heating surlace nnec' 
and (3) high-pressure, high-tempersy ould 
plant cycles that require much less stem e cos 
and hence less space for given output More 

quire 
would be needed for the extra timexpedit 


ill al 
sliver 
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required by overhauls during ». 
clement weather, or else capacity 
would have to be purchased from 
other utilities. 

At a number of plants in this sys. 
tem the heaviest pieces were skidded 
into position and a crane was provided 
only for the heaviest pieces handled 
during normal maintenance. At th 
Logan, Atlantic City and other 
plants, the turbine-room crane is larg 


Com 
ystS 2 
hainte 
veral 
perat 










enough to handle only the usu ) muc 
pieces during normal overhauls an Fuel 
cannot handle the generator stator ble t 

The amount of cement is being re urnec 
duced by more careful control of con nly | 
crete mixing on the job. Instead of Hpver-a 


carrying foundations 4 ft below the he b 
frost line, highway-type slab construc ludin 








































The usual peak of overhauls on the _ tion is reducing the cost of light jour abor 
American Gas and Electric Central dations. Use of glass block ant mple 
System is during the months of solid masonry walls instead of ste easel 
December through rs the 
May, and com- 6 | — 7 ; — ! empe 
agubtauntes, U ee ‘ossible coal exports for 1947. Basis:| hick 
paratively little is | Jan.-June 1946: 15296067 tons +»: h 
scheduled from Jan.-June 1947: 30236445 tons | : . 
June to Decem- s5}——1— | _ | ars & | 
ber Additional Cost of fuel in electric company power ; 
: ; plants (national average) (scale at left) ~~ : 
reserve capacity l : 
§ 4f-—__.-____{|____| s exported 40? 
é Average dollars received by producers t ‘ te pm 
& for coal on cars at mine _— j = . q 
FIG. 6. FUELCOST ¢ 
at mine hasincreased 5 ; | Reon 
from $1.81 in 1939 to : . & 
$3.45 in 1946. Note Freight and 4 Mi 
how price has in- other costs —~ Dollar FIG. 8. 
creased asexportsin- 2 + put of 
creased. Source of | watt of 
data is U.S. Bureau of A a Tons exported plants 
Mines and Edison 1 > LZ yet ] Ya and thi 
Electric Institute. 1925 30 35 40 45 
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» wi e future maintenance 
~ ‘Ear ent is arranged to 
bisiding dimensions, yet 
minimizing the cost of 
; , and maintenance for 
jequate space is needed. 
rick substations were 
ranted. An analysis of 
osts of 20X30-ft sub- 
lings without foundations 
the following comparative 


$ 2,300 
4,700 
astruction j 8,000 

_ nail 10,000 


on 
rick 


walls and roof 
d insulation 


less to say, Steel substations are 
w ysed wherever possible. ; 

Former standard practice dictated 
seed columns and girders for sub- 
‘tion structures, but this design 
4 ” ky substation would cost 
400 against $2,700 if rolled mem- 
used. Copper tubing and 
‘enectors for such a substation 
ould cost $1,700; using aluminum 
pe would be $1,200. 

\fore than ever a construction job 
quires adequate scheduling and 
pediting of equipment so that it 
| arrive when needed. Timely 
Jivery of materials involves placing 
rders early and avoiding changes in 
lans like the plague. 
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Reducing Operating Costs 


Component factors of operating 
sts are fuel, operating labor and 
aintenance. Taxes, insurance and 
veral other items also enter into 
perating costs but are not subject 
io much control 

Fuel. Obviously, it is most desir- 
ble to minimize the amount of fuel 
but of course this should 
be done within the limits of 
bver-all financial economy, to attain 
he bottom-of-the-curve costs in- 
luding first cost, fuel cost, operating 
abor and maintenance. For ex- 
ample, boiler efficiency may be in- 
reased by installing large air heat- 
rs that will reduce outgoing flue-gas 
emperatures, but there is a point at 
which the law of diminishing returns 
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investment costs 
and maintenance 
are higher, it is not 
necessarily true 
that higher effi- 
ciency equipment 
gives optimum 
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— World War II ended 


Litip iy 





8 


PPrErrPrrr rp ere 


U.S. entered war 


financial econ- 
omy. Low exit 
flue-gas tempera- 
ture also increases 
the amount of cor- 
rosion and hence 


World War Il began 





Cost index — 1914 = 100 





World War I 


aeeeeeeen 


+— World War I ended 


| 





8 


the maintenance 
of the air heater, 
particularly with 
high-sulfur coals. 

Figure 9 indi- 
cates an industry- 
wide reduction in 
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. World 
almost 5 percent 


since 1940. Fuel 
use per kilowatt is 
now only 47.5 per- 
cent of that in 
1921. Putting it 
another way, for 
the same amount 
of coal, 2.1 times 
more power is ob- 
tained. This econ- 
omy isattained not 
merely by more 
efficient plant 
cycles, but also by the integration and 
the interconnection of large systems 
to make a few large economical plants 
possible instead of many uneconomic 
small ones. 

Operating Labor. Too often a plant 
is designed with little thought to the 
organization that will operate it. 
Before the design has “‘jelled,’’ the 
operating organization should be set 
up and the plant so designed and 
fitted with control equipment and 
instruments that this organization 
can function properly. In setting up 
the operating organization in one 
plant, the thought should be not to 
create a facsimile of the organization 
in some other plant but rather to 
build upon the experience of the past 
to develop a well-knit and intelligent 
organization. Remote control of 
auxiliaries from a central point, with 
the instruments that show what is 
happening, may be likened to the 
control of a large modern airplane. 
The pilot cannot possibly see all of 
the plane elements that he is con- 
trolling; he must depend on the 
instruments to check the proper func- 
tioning of all the parts. 


Civil 1860 
War 


Civil War 
World Warl. . 
World WarlIl . 


plants. Load factors of systems are higher Matntenance. Maintenance costs 
nd there is less reserve capacity. are lowered by using larger-sized 
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War! 191213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
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FIG. 7. CURVES SHOW construction cost trends as aftermath 
of Civil War and World Wars. 
following prices are percentage of those at start of war: 


For five years following end of war, 


% Source 
160 ASCE PROCEEDINGS, Apr.’46"” 
208 Eng. News-Record’ 
160(?) Eng. News-Record’ 


The three lower curves are plotted to the same index of 100 at the 
start of the war. The upper curve starts at the actual index 238 that 
existed in 1940, using 1913 as the base year. 


units, by selecting and purchasing 
equipment on a long-range basis 
rather than on a first-cost basis, by 
providing proper repair facilities and 
by a keen appreciation of avail- 
ability. Poor availability increases 
maintenance costs because equip- 
ment that is out of service must be 
repaired, entailing the expenditure 
of both material and labor dollars. 
Plant Availability. Just as there 
is a close relationship between in- 
vestment cost and availability, so 
there is between operating costs and 
availability. When a new, efficient 
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1920 1925 1930 1935 1940 1950 
FIG. 9. FUEL COSTS per kilowatt-hour are 
decreasing as less coal is used. For same 
amount of coal, 2.1 times more power is 
being obtained now than in 1921. Source 


of data is Edison Electric Institute. 
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ECONOMIES IN CONSTRUCTION through careful 
attention to design details include more careful re- 
view of floor live loads in planning 300,000-kw Philip 
Exterior walls will be terra cotta hollow 


Sporn Plant. 
tile backed with buff face-brick on inside. 
partitions will be 4-in. cinder block. 


plant is out of service, either old 
generating equipment must be oper- 
ated (resulting in higher fuel, labor 
and maintenance costs, which may 
be higher than the average revenue 
per kilowatt-hour) or else capacity 
and energy must be purchased from 
some contiguous utility through 
interconnection and this, of course, 
costs more 


Epilogue 
If prices could be falked down, 
normalcy would have been restored 


long since. But what substitute is 


Economies in Cost of Structures Minimize Steam 
Generated Energy Output Costs 


Edwin H. Krieg 
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there for the distinctively American 
technique to increase production of 
desired products and thereby reduce 
prices? Production, not controls, 
appears to be the key to prices. 
Construction costs and operating 
costs of steam-electric generating 
systems are up. It looks as though 
these higher costs will be with us for 
some years, judging from past experi- 
ence with prices after wars, the nature 
of the factors contributing to the rise, 
and the need of installing facilities 
regardless of cost. The economic 
picture would be dim if it were not 


LOUIS ELLIOTT 


Consulting Engineer, Ebasco Services Incorporated 
New York, NLY. 


rTHE RECENT RAPID INCREASE 
in costs of material, labor and equip 
ment going into steam plants pre- 
sents a serious problem to utility 
managements and engineers. As 
Mr. Krieg states, no effort should 
be spared to reduce investment in 
utility plants and production costs 
of energy—consistent with ability 
to give dependable service to the pub- 
lic. 


Mr. Krieg’s paper brings out and 
develops a number of methods by 
which economies can be effected, 


both in first cost and in production 
expense. Of notable assistance in 
making such savings has been the 
advance in size, efficiency and re- 
liability of turbine-geterators and 
steam generators. However, iS 
emphasized in the paper, economies 


as 
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effected have not been sufficient to 
compensate for the rapidly increas- 
ing investment costs of power sta- 
tions, and of fuel and labor for their 
operation. It is probable that in 
many instances rate advances will be 
called for to enable the utilities to 
secure additional capital, on reason- 
able terms, for enlargement of facili- 
ties to meet the growing demands for 
electric service. 


Plant Design Involves Many Elements 

In designing a steam plant, engi- 
neering experience and judgment 
must be utilized to strike an economic 
balance between important elements 
including reliability in operation, 
fuel efficiency as affected by steam 
conditions and by the heat-balance 
arrangement selected, magnitude of 
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operating and maintenance labor a 
influenced by plant layout, and 
vestment costs with resultant fixed 
charges. This general problem meets 
the engineer at every turn, and upon 
its successful solution depends in large 
measure the obtaining of minimum 
total costs for energy output. Ar 
view of these elements would ‘a 
exceed the scope of a brief discussion 
In the plant designs on which Mr 
Krieg has been active, it has in gen 
eral been the policy to provide com 
plete housing for steam and electric 
apparatus. It has doubtless beet 
considered that the dollar saving 
estimated as obtainable by reduction 
of structures is insufficient compen 
tion for whatever operating disad 
vantages are anticipated. _ 
Steam plants with the design an¢ Bes 
construction of which the writer has 
been connected, built during the pas ne 
decade and more for clients in al . ne 
parts of the country, have to a0" oan 
creasing extent been taking advast with ge 
generat 
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es in cost of structures 
by the adoption of 

r outdoor installation 
These stations on 
have been smaller in 
e with which Mr. Krieg 
usually ranging from 
1000 kw in capability. 
er of them have been 
South and Southwest, 
.nd oil fuel, but others 
wilt in the North, sub- 
usual winter conditions, 
r the use of pulverized 


those of all degrees of 





sue. on, there have been 
plant-years of operation 
ms ¢ ngineered by Ebasco 
porated, with an ag- 
fects te itv of 500,000 kw. Ad- 
d engineer ‘iti nts of that type under de 


onstruction aggregate SOMe- = ENGINEERING EXPERIENCE AND JUDGMENT are needed to strike economic balance 


} tO suber 


dislikes g 500,000 kw. between important elements involved in designing steam generating plant. View of West 
mbin Junction gas-fired steam-electric station of Houston Lighting & Power Co. shows 
1g Cos Reduction of Structures temporary end of original 35,000-kw steam plant with sectional steel turbine housing on 
re several types of plant of roof, auxiliary bay in middle with de-aerating heater on top, and steam generator at 
semi-outdoor or outdoor type. left. Construction under way for 35,000-kw extension includes (left to right) chimney 
co st step is naturally to place foundation, footings for steam-generating equipment and slab on which turbine pedestal 
pre senerators outdoors, pro- will be placed. 
y i ng only the firing aisle, and 1n the 
G f pulverized-coal plants, the ing all or a part of the housing over 40,000-kw turbine units served by 
LSS . coal-preparation equip- the turbine-generator and leaving two pulverized-coal-fired steam gener 
i ‘is design has recently been condenser space open under the tur- ators, will show a saving estimated at 
wee . number of prominent bine, omitting weather protection $200,000 or more. In this design, 
nstallations in the Northeast, from much of the auxiliary equip- boiler operators are protected in 
f large size ment, and confining the protective performing most operating functions, 
t may be considered a second housing largely to the control room and much maintenance can be done 
economy of structures is the and to some of the more delicate ap- without exposure to the weather. 
on of full turbine room, paratus. There are of course many Full protection is afforded at the 
¢ the turbine-generator on an intermediate stages in this design firing end of the boiler, for raw-coal 
leck, protected by a light re- trend, but the three types noted may bunkers and coal-preparation equip 
, ble housing or by a low struc- be classified roughly as: (1) with ment, and sometimes for a zone 
incorporating roof hatches. The outdoor boiler, (2) semi-outdoor, and around the boiler at the elevation of 
ie crane is an outdoor gantry in- (3) outdoor. the main drum. 
a the indoor crane used in The initial step, with outdoor Experience with the second type, 
oa housed turbine installations. boiler, effects an economy in struc- the semi-outdoor, indicates an addi 


1! 
1 SUL 


tures of the magnitude of $3 per kw tional saving similar to that accom 
plished by the first, the total being of 
the magnitude of $6 per kw of plant 
capability. In this design, the op 
erating crew is still protected from 
the weather in performing all routine 
functions, and in doing minor main 
tenance work: for instance, there is 
considerable space provided around 
the turbine unit, inside the relatively 
small housing. Major overhaul, in 
volving dismantling of the turbine 
unit, requires removal of a part or 
the whole of the light protective 
structure, or removal of one or more 
root hatches, giving access for han 
dling by the overhead gantry crane 
In doing such major work in inclem 
DR INSTALLATIONS providing economies in cost of structures are common ent weather, it may be necessary to 
southwest. Pictured here is Harvey Couch 30,000-kw gas-fired steam-electric employ tarpaulins or other temporary) 
sas Power & Light Co. View shows permanent or entrance end of building protection. In this type of structure, 


e above sectional steel housing for turbine-generator. At right is steam the condenser enclosure is usually 
pment fully housed. Full protection is 


further saving is accom- 
by taking additional steps of plant capability. For example, 
f structures, eliminat- recent installations designed for two 


ished 
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EASE OF CONSTRUCTION characterizes simple type cf plant springing from ground level. View of Cecil Lynch 30,000-kw gas-tred 
steam-electric station of Arkansas Power & Light Co. shows early construction (above, left) with form work for turbine pedestal op beng 
left, and steam-generator structural steel at right. View of completed plant (above, right) shows gantry crane over small brick-walled turbine 
generator housing, and steam-generating equipment at right. 


given the feed pumps, some heaters 
and other auxiliaries as well as the 
control room, but the de-aerating 
heater is frequently placed on the 
roof. In this design, as well as in 
the first, draft fans are normally out- 
doors, and not infrequently circula 
tors and other rugged equipment. 

The third step, resulting im a 
‘stripped”’ plant, may save $10 or 
more per kw. A design now under 
way for a two-unit 120,000-kw gas 
fired steam station is calculated to 
save well over $1,000,000 in invest- 
ment cost, as compared with a con- 
ventional fully housed plant. 

[ransformers and circuit-breaker 
installations have of course been out 
doors for over 30 years, and this is the 
general practice for high-voltage elec 
trical equipment. The lower-voltage 
apparatus also, such station- 
service transformers and breakers, 1s 
now frequently placed outdoors. This 
design usually means a saving in 
first cost 

It should be emphasized that the 
approximate savings per kilowatt of 
$3, $6 and $10, 


as 


plant capacity 


cited as obtainable by the three types 
of design as compared with a fully 
housed station—are very approximate 
figures and that the actual saving in 
any one case may be less or more, 
per unit of station capability. In 
order to make an accurate compari- 
son, it is necessary to lay out and 
estimate a complete plant, on the 
fully housed and outdoor bases. 


Outdoor Stations Have Many Advantages 

An engineering opinion sometimes 
held is that an outdoor installation 
is justified only by the saving in in- 
vestment. The writer feels that this 
is not a full statement of the case. 
Testimony from some plant opera- 
tors, particularly in the southern 
part of the United States, is to the 
effect that operating personnel pre- 
fer the relatively compact semi-out- 
door station to the old fully housed 
type, as being more comfortable in 
the summertime and reasonably com- 
fortable during other seasons. There 
is also a reduction in maintenance of 
structures, and because of the rela- 
tive compactness of a station of the 


Plant Design Presents Opportunity to 


Steam Power Generation 


WILLIAM F. RYAN 


Engineering Manager, Stone & Webster 
Tactnontene Corp., Boston, Mass. 


CONSTRUCTION COST may well 
be the most serious factor in the 
mounting costs of steam power gen 
eration. It also a factor which 
powerplant designers can do some 
thing to combat. The American Gas 
and Electric curve shown in Fig. | 
page 14) reflects actual over-all ex 
perience and is not an index based 


1S 
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merely on relative prices and wages. 
The “index” is obviously a straight 
line drawn from prewar to postwar 
averages. Data from other sources 
show a quite different characteristic, 
leveling out during the war and rising 
very steeply since V-J Day. Ebasco 


data for the complete period are 
r 


reported by J. Anderson in the 
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outdoor or semi-outdoor type 
labor of operation may be easier 
The outdoor type lends itself ; 
simplicity of design, and, particular 
with cooling-tower plants, to th 
placing of the lower floor at or nex 
the ground level, avoiding excay 
tion. Construction work is mut 
simplified, as the turbine pedestal 
boiler steel, and other structure 


and equipment may be install 
before any building enclosur 
erected. 


Although as has been stated ther 
are certain collateral advantages » 
this simplified type of constructior 
the major reason for it is that inves 
ment dollars are saved—in most 1 
stances with no serious disadvantag 
in operation and maintenance. It 
as Mr. Krieg brings out, impossibl 
to counterbalance the pronounc 
upward trend in cost of matena 
labor and equipment, by simplifica 
tion of plant, but all legitimate mea 
for saving should be taken advyantag 
of, particularly in view of increasing 
government and other competitu 
with the utility industry 


Control Mounting 
Costs 


Edison Electric Institute 
for December 1947. 

The Stone & Webster index i 
electric plant shown in Fig. 4 agrees 
very closely with the Handy Inde 
shown in Fig. 1, while the Stone 4 
Webster adjusted index for steat 
generating stations, shown im /i 
5, as in remarkably close agreeme™ 
with the Ebasco experience, at 
prior to 1947. Both the A.G. a 
E. and Ebasco trends show a muc 
higher index in 1947 than the Stone 


Bullet 


& Webster figures. The latter are" 
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ere substantially com- 
1t vear and whose 
were predictable with 
racy. The other data 
plants in a less ad- 

of construction, in 
he indices are based 
‘mates of future costs. 
e differences could be 
careful inquiry into the 
several indices, but to 
be chiefly of academic 
interest. Comparison of costs in 
hoi7 with those in 1940 does not tell 
we are going or what we 
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D-kw Jas-breq bout it . 
stal on base » to where we are going, Mr. 
walled turbos ¢ has been bold enough to hazard 
» guess, based on what happened 
uiter previous wars. He suggests that 
r otype we mav level out on another postwar 
easier plateau ibout 160 percent ol 
ds itself | 1040 costs, the relative elevation 
particular reached after World War I 
ts, to t The expectation of future costs 
at or neg only 60 percent above those of 1940 
ng ex presupposes a more cooperative at- 
k is mu titude the part of the building 
€ pedesta trades than we have any present 
structur reason to assume. They must learn 
install that high wages for short hours can 
Closures be maintained only by high produc- 
tion per man-hour. In spite of our 
tated gressive education, we as a nation 
antages should be able to absorb the simple 
nstructior concept that no amount of money can 
hat invest buy food that is not raised or coal 
n most ir that is not mined, and that there is 
advantag little warmth and less nourishment 
nee. Itis in a ton of dollar bills. 
impossi! Mr. Krieg makes public data on 
ronounct the inefficiency of construction labor 
mater which others have hesitated to dis- 
simplifi close. With this precedent others 
ate means may be encouraged to lay bare the 
advantag whole miserable story, in specific 
increasing lacts and not in complaining gener- 
mpetit ities. Pitiless publicity has cor- 


re 


ted many evils, and it may help 


ms case Too. 


ing What Can Designing Engineers Do? 
here is much that the building 
trades and the politicians might do 
etard the soaring costs of steam 
wer plants, but they can hardly 
e expected to do it. As to what the 
esigning engineer can do, Mr. Krieg 
made many specific suggestions 
Ps iN a previous paper on ‘‘Economies in 
rower Plant Design’’ (Reference 
bibhography, page 18). 
opportunities to lower 
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“UIDOOR STEAM POWER plant built 
‘” *exas in 1943 is operated with availability 
— ape of 90 percent. Although large saving 
mt in construct ost is realized, design is not 
enced for more severe Northeast 

limates. 


he Ston recomm 
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steam-plant costs by simplification 
and curtailment involve some loss of 
operating convenience and some loss 
of flexibility, but they are so impor- 
tant from the cost viewpoint that 
they must be carefully considered. 

One much discussed method of 
reducing costs is to pattern steam 
plant designs on oil refineries and 
other process industries, and install 
the equipment out of doors. Most 
so-called out-of-door plants, how- 
ever, have a great deal of housing. 
A wall is left out here and a roof there, 
but then a canopy is erected over this 
and a doghouse over that, with the re- 
sult that we never know precisely 
whether we are inside or out. An out- 
of-door steam plant can be built, how- 
ever. What is more, it can be oper- 
ated. An accompanying illustration 
shows such a plant, built by Stone & 
Webster in Texas in 1943, which has 
operated with an availability factor of 
over 90 percent ever since. This 
“outdoor” plant is out of doors! 
Neither the boilers nor the auxiliaries 
are housed in any way. There is not 
even a hood over the gage glass or 
instrument panel, or a shack in which 
the operator can take refuge from the 
tropical rains. 


Effect of Weather on Design 

This design is carrying out-of-door 
construction to its logical extreme, 
and undoubtedly saves something in 
cost of construction, but it can hardly 
be recommended for a major steam- 
electric generating plant in the North 
east or Middle West because of the 
climate. Mr. Krieg calls attention to 


a very important factor in consider 
ing the extent to which power gener- 
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ating equipment should be housed, 
when he mentions the effect a bad 
break in the weather may have on 
scheduled outage. It would be poor 
economy to save the expense of a 
couple of walls and a roof if it is 
necessary to install several thousand 
additional kilowatts as a_ reserve 
against the unexpected and pro- 
tracted outage of an unhoused unit. 

Where housing is provided, a care- 
ful study of building materials will 
permit savings in plant costs. Pub- 
lic utilities generally have exercised 
a due regard for the appearance of 
their communities and have paid 
considerable attention to the archi- 
tecture of their central stations. 
However, it is not necessary to use 
masonry construction to produce 
a decent-looking power plant. An 
accompanying illustration showing 
the Chesterfield Station of the Vir- 
ginia Electric and Power Co. demon- 
strates the point. 


Cost Index Is Sound Barometer 

Expressing cost trends by the index 
method, as Mr. Krieg has done, its 
far superior to translating them into 
“costs per kilowatt.’’ No unit used 
in the power industry is more mean- 
ingless. Steam power installations 
have been made for less than $60 
per kilowatt, and others, equally 
well designed and efficiently con 
structed, have cost more than $250 
per kilowatt. To compare the ‘‘cost 
per kilowatt’ of one job with another, 
it is necessary to know the size of the 
installation, whether it is a new in- 
staliation or an extension, when it was 
built, where, for what kind of fuel, 
how the fuel is delivered and how 
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much storage is required. It is also 
necessary to know local climatic condi 
tions, fuel costs and water supply, 
and for what type of electrical service 
the station 1s designed. 

In addition to these physical vari- 
ables there is the question of what is 








Does it include 


included in the cost. 
land, legal expense, engineering and 
interest during construction? And 
finally it is necessary to know what 
kind of a kilowatt “‘the cost is per.” 
Is it name-plate rating, and if so at 
what power factor? Or is it a kilo 


GOOD APPEARANCE of power plant 
dependent upoa use of ma omry, te 
field Station of Virginia Electric ang 
Co., built during war, has COrrugated 
tos walls, erected on wood girts, 7 
walls have proved so Satistactory from 
point of view, including ap 

they will not be replaced with 
originally planned. Extension of station 
under construction is of similar des 
cept for steel girts instead of wood, 


watt of maximum capability? i 
the latter, is the maximum « 
bility based on the Manufacturers 
guarantees, the design engineer: 
hopes, the load dispatcher’s expec, 
tions or the operating engineer: 
fears? When all these question 
have keen answered, cost per kil - 
acquires some meaning, but not » 
much. The unit of “cost per k 
watt’ 1s as meaningless for | 
plants as it is for steam. 

The cost index, however. 
that for particular location and se 
ice conditions, regardless oj 
accounting system and meth 
counting kilowatts used, costs 
advanced or receded in som 
nite relation. 





New 20-Acre Plant Cuts Turbine-Generator Production Time 


INCREASED USE of electric power 
in the United States, to a total con 
sumption 100 percent more than that 
of a decade ago, points up the need for 
expanded power generation facilities. 
Che demand for electricity is so great 
that many obsolete turbines which or 
dinarily would be retired or kept in 
reserve are in regular operation. 

An indication of how the expanded 
needs for power generation are being 
met is the General Electric Com 
pany 's$300,000,0000ver-all expansion 
plan aimed at manufacturing in the 
next four vears steam turbine gener 
ators capable of producing more than 
9 500,000 kw In a recent announce 
ment, the General Electric Co, stated 
that it expects to increase its present 
production level for the next eight to 
ten years and predicted that it will 
be five years before production of 
steam turbines equals the demand for 
them. When that point is reached 
continuing growth and obsolescence 
will require still more turbine produc 
tion at a high rate. 

Now under construction as part of 
General Electric Company's overall 
expansion plan—and scheduled for 
completion in about 16 months 
is a new $20,000,000 turbine building 


at its Schenectady Works The 


building (see front cover and accom 
panving illustration), which will cover 
20 acres and have a million square feet 
of floor space, will have 50 traveling 


cranes ranging in capacity up | 

tons. Steel piling SO to 140 ft 

will carry the tremendous weight 
volved in turbine manufacture 


STEEL GIRDERS ARE ERECTED for crane-way in General Electric Company's new Sche 


nectady Works. Million square feet of floor space will house company’s entire turbine 


production facilities. 
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SS Questions - 
U per kiloway OUTDOOR-T Tire STATION reduces investment and speeds construction. Plant requires less structural work and permits advantageous 
but not | vse of outdoor crane for equipment installation. Artist's sketch shows Lower Salmon Hydroelectric Development, 60,000-kw station of 
Ost per | re Power C ». now under construction on Snake River in Idaho. Plant superstructure is pared to practicable limit and four generators 
ss for ’ are placed on deck above turbine operating floor. Plant is one of seven outdoor-type stations that have proved satisfactory to Idaho 
Power Co. in 70 plant-operating-years of experience. 
TeVCT 
On and ser 
* * 
- Economies in 


“I Design, Construction and Operation Control 
Rising Costs of Hydro Power 


M.G. SALZMAN, M. ASCE STATISTICS SHOW that hydroelectric generating costs have risen con- 


Hydraulic Engineer, Ebesco Services siderably during the last ten years along with labor wage rates and material 


An de incorporated, New York, N. Y. costs. Despite these increases, economies in design, construction and 
140) ft long operation have been effective in maintaining the cost of hydro power and 
weight . energy production on a relative basis with the general increase in the cost 

‘ture .T HAS HAPPENED to hydro- of living as reflected by the purchasing value of the dollar. Engineering 


power generating costs and efforts have been expended toward a reduction in unit investment costs by 
luture prospects for the installation of larger-capacity units, improvements in design and simplifica- 

ment ot hydro plants? These tion of powerhouse structures with reduced space requirements for 
_two important questions which  ayxiliaryandelectricalequipment. Increased operating efficiency and im- 
ty engineers are asking today. proved maintenance methods have tended to moderate the effects of higher 
en im these unsettled times it is ¢osts for operating labor and materials. The effect of this cost trend, as 
ell to stop and consider seriously ¢ompared with the increased cost of producing power and energy by 
the import of the rising price trend on other means, has been to stimulate the development of hydroelectric 
the various phases of hydroelectric projects that can be effectively utilized in the load curve of a large system. 
PS Tm Cuctgy generation. This article is based on a paper presented by Mr. Salzman before the Power 






Not long ago many engineers be- Division at the ASCE Annual Meeting in New York. Discussions follow. 
heved that the days of economical 
hydro development were numbered. 
sear plant design and efficiencies long-term planning, with successive Plans of private companies for 
iad developed to an appreciable ex and extensive river developments by future hydro developments received 
‘ent and were capable of further utility companies, was discarded in a further setback in the interpretation 
rovement, whereas hydro-plant favor of intensive steam-plant de of water-power enactments and the 
ciencies had practically reached velopment. stringent licensing requirements set 
ptimus Most of the attractive up by government regulatory bodies. 
*s near load centers had already During the decade from 1930 to 1940, 
en developed. High transmission ACCOMPLISHMENTS of the last hydro development in this country 
sts imposed a severe liability on decade indicate that engineers design- was virtually at a standstill except for | 


ing hydro plants have done much to 


. government-sponsored power projects 
offset the many and diverse factors : oe, 


yadro plat located a considerable 


mstance [1 the load centers and : ; built in conjunction with other pur- 
restricted their development since. ; tending to increase the cost of energy eg ag sy 2a marys, 

sa fal pme since, 1n generation. The future appears some- poses such as tigation, navigation | 
most cas iel could be transported what brighter for the development of and flood control. In spite of this 

The cme than electrical energy. attractive sites which are adaptable to artificial stimulation of hydro de 

ne out! lor hydroelectric plant integrated system operation. velopment, the increasing power re 
constr looked very dark and quirements of most areas were taken | 
(Vol. p. 221) CIVIL ENGINEERING ¢ April 1948 23 
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care of by new steam-plant additions, 
which had the effect of utilizing exist- 
ing hydro plants for peak-load genera- 
tion and low-load-factor operation or 
for base-load operation when there 
was adequate natural stream flow. It 
was found that these plants could be 
effectively adapted to the require- 
ments of an interconnected system 
and were very advantageous because 
they could be speedily put into opera- 
tion when needed. 

Hydro plants with storage facilities 
were flexible for meeting variable- 
load requirements, and secondary 
energy generated during times of 
surplus water could be used advan- 
tageously to replace fuel generation. 
The adaptability of these storage 
plants for regulating tie-line loads 
has also made them valuable adjuncts 
to other generating sources. Run- 
of-river plants could be utilized in the 
base of the load to supplant more 
costly steam generation. Gradually 
there came a realization that in most 
power systems a favorable balance of 
steam and hydro plant capacity, with 
coordinated operation of all power- 
producing facilities, resulted in a 
combination which reduced the over- 
all cost of energy. 

The “competitive” attitude of 
hydro plants versus steam plants is 
no longer the vogue, and hydroelec- 
tric power is now considered as com- 
plementary to steam and other avail- 
able sources of power and energy. 
Comparative costs are still reviewed 
in order to determine the economic 
justification for new-capacity addi- 
tions, but the over-all needs of the 
system for base-load generation or 
peak capacity are considered to be 
the governing factor. In_ recent 
years, with the difficulties surround- 
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Lumber and hydraulic turbine prices are now about double those of 1936. 


ing equipment deliveries, even this 
rational approach has been sub- 
jugated to the dire necessity of ob- 
taining the most readily available 
sources of plant capacity to keep pace 
with the rapid and abnormal lead 
growth on most systems. 


Factors Affecting Cost of Generation 


The cost of generating power is 
affected primarily by the capital 
investment or cost of constructing 
the project. Not only must this 
investment cost be expended initially 
regardless of prevailing labor and 
material costs, but it also continues 
year after year during the life of the 
plant in the form of fixed charges on 
the investment. In addition to the 
direct cost of material and labor, the 
investment cost normally includes 
expenditures for overhead and miscel- 
laneous items, including engineering, 
purchasing and expediting, super- 
vision of construction, client’s engi- 
neering and administration, injuries 
and damages, legal services, taxes and 
interest during construction, as well 
as cost of land and land rights. 

The other component cost element 
in a hydro plant is that of maintain- 
ing production after the plant is con- 





SUBSTANTIAL INCREASES in the | 
cost of operating labor and fuel for 
thermal plants favor the development of 
hydro stations. High transmission 
costs still impose a severe liability 
where plants are located remote from 
the load, but the extension of service 
areas with regional pooled operation 
of plants and interconnection of trans- 
mission systems makes possible the 
use of considerable hydro power and 
energy in the system load. 
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structed. This requires the expend 
ture of many man-hours o 
and maintenance labor to aon 
utilize the basic fuel or on 
energy and to properly preserve 4, 
plant and equipment. In the cay 
hydro plants, water is the “ : 
and the efficient control of it ang df 
the facilities used in its convey 
and transformation into usefy! ~ 
is the primary objective of the ont 
tors. : 

Each of these two basic com 
nents of cost contains items * 
are to some degree controllable }y 
management, engineers’ and opery. 
tors’ decisions in regard to plannin 
design, construction methods m 
operating techniques. Location 9 
plant, size of installation, number and 
type of «nits, plant layout, selection 
and suitability of equipment are ti 
principal controllable items of inyes. 
ment cost confronting engineers anj 
designers. A large part of the inves. 
ment cost of a project is determines 
in the conference room and on the 
drafting board before a spadeful of 
dirt is turned over. At this stag 
prudent planning and sound eng. 
neering design are of paramount im- 
portance in controlling costs. 

With present-day mechanized cop. 
struction operations, the selection and 
layout of the construction plant has. 
considerable bearing not only on the 
direct construction costs, but also on 
the over-all investment cost by virtue 
of the construction plant's effect on 
the time required to complete th 
project. 

Efficiency of operation and adapt- 
ability of the hydro plant to system 
requirements are important items 
which can be controlled by the skill of 
plant and system operators. 

The principal uncontrollable items 
affecting both investment and pro- 
duction costs are labor and material 
prices. There is no recourse but to 
accept the prevailing prices, since 
plants must be built and operated 
when needed, but meticulous care in 
the selection and use of these con 
stituents will moderate their effects 
The cost of the necessary money 
used to construct the plant, taxes 
paid to local, state and federal agen: 
cies, insurance and depreciation al- 
lowances are other uncontrollable 
items affecting production cost 
This paper deals primarily with those 
items that are subject to some degree 
of control by hydro plant designers 
and operators. 


Trend of Construction Costs 


Hydro plant construction costs 
have increased appreciably dunng 
the last ten years and will undoubt- 
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POWERPLANT DE- 
SIGN should be func- 
tional in character 
since production of 
kilowatt-hours is pri- 


mary objective. 
Downstream view of 
recently completed 


Upper Salmon Units 
3 and 4, Plant of 
Idaho Power Co. on 
Snake River in Idaho, 
shows single gantry 
crane which serves 
intake gates, draft- 
tube unwatering and 
general powerhouse 
and substation serv- 
ice at considerable 
saving in cost. 


The most star- 
tling increase, 
however, has been 
in the price of hy- 
draulic turbines, 
which has practi- 
cally doubled since 
1936, and in that 
of electrical gener- 
ating equipment 
which has gone up 
approximately 65 
percent in the last 
ten years, mainly 
greatly increased 
skilled labor. 

Despite higher construction costs, 
the over-all unit investment cost may 
be appreciably reduced by the low 
cost of incremental capacity obtained 
by additions to existing plants where 
there is already a considerable invest- 
ment in dam and structures. 

An indication of the long-range 
effect of rising material and equip- 
ment costs may be noted from a series 
of successive estimates made for the 
same unit between 1930 and 1947. 
These estimates, prepared for the 
prospective addition of a 45,000-kw 
unit to an existing hydroelectric 
plant, included equipping the intake 
with screens, installing a short pen- 
stock extension with an air valve and 
butterfly valve, a hydraulic turbine 
with governor and auxiliaries, and a 
generating unit and exciter with 
transformers and substation equip- 
ment. The original estimate was 
made in 1930 when the first unit, of 


of the 
factory 


because 
price of 


similar size, was installed. Inter- 
mediate detailed estimates of cost 
with manufacturers’ quoted prices 
were made in 1939 and 1946. The 
estimates for 1942 and 1947 were 


based on cost trends obtained from 
published cost indexes. Figure 2 
shows the trend of these estimates. 
It is apparent that the unit invest 
ment cost has more than doubled 
since 1930 and that about 75 percent 


April 1948 


\lanw alder hich. _ nraductinn_coct cta 


of this increase took place after 1939. 

Another factor in raising costs is 
the longer time required by manufac- 
turers for delivery of critical equip- 
ment, which has had the effect of 
prolonging the construction period. 
The result has been an increase in the 
over-all construction cost, with conse 
quent higher overhead and interest 
charges included in the total invest 
ment. 


Trend of Operating Costs 


Operating costs for hydro plants 
have also followed a steady upward 
trend since 1937 because of higher 
wages paid to operators and skilled 
labor and higher costs of material 
and equipment used in maintenance. 
Figure 3 shows the trend in the cost 
of operation and maintenance per 
kilowatt of installed capacity for pri 


vately operated hydroelectric sta 
tions, as reported to the Federal 
Power Commission. The curve is 


based on composite costs of over 98 
percent of the Class A and B pri 
vately operated utility companies in 
the United States. It will be noted 
that the ten-year period indicates an 
increase of 53 percent, but shows a 
flattening out of the curve in recent 
years. This trend is decidedly at 
variance with the sharp upward trend 
of labor and construction materials 
and indicates greater productivity 
and efficiency of operation. 
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FIG. 3. TREND OF OPERATING AND 
MAINTENANCE COSTS of privately owned 
hydroelectric plants, from 1937 to 1946 in- 
clusive, is indicated by curve based on 
composite figures reported to Federal Power 
Commission for Class A and B electric utili- 
ties in the United States. 


Looking into the future while costs 
continue to mount steeply is perhaps 
crystal gazing, but the writer sees 
favorable signs for the continued de- 
velopment of good hydro sites located 
within reasonable transmission dis- 
tance of the load and where the poten- 
tial output can be effectively coordi- 
nated with other power sources to fit 
into the system load pattern. 

The rising trend of labor and ma- 
terial costs has had a severe effect on 
steam plant investment and operating 
costs, principally because of the re- 
cent sharp advances in coal, oil and 
gas prices and the increased cost of 
transporting these fuels from their 
sources to points of consumption. 
Steam plants require more operators 
per unit of installed capacity than 
hydro plants, and consequently they 
have been more seriously affected by 
the higher cost of labor for operation. 
Since a hydro plant investment is 
usually large compared to a thermal 
plant investment for the same in- 
stalled capacity, fixed charges consti- 
tute a larger proportion of the unit 
cost of hydro power. The fact that 
utility companies are now able to ob- 
tain reduced interest rates on capital 
for financing new plants results in 
proportionately lower fixed charges 
for the hydro installation. 

As a result of these facts, and the 
ever constant threat of coal and 
transportation strikes to curtail steam 
production, the development of hy- 
droelectric projects has received a new 
impetus. Sites formerly considered 
uneconomical when compared to 
steam are again being reviewed. 

Present-day construction and oper- 
ating costs are high when compared 
unit for unit with prewar and previ- 
ous costs—but they are relative to the 
cost-of-living rise and the present 
value of the dollar. Basically, all 
plant costs are related to labor costs 
which, in turn, are reflected in com- 
modity prices and the well-known 
“cost of living index.’ According to 
the U.S. Bureau of Labor Statistics, 
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this index has risen from the 1935 
1939 base of 100 to 163.8 in October 
1947, an increase of about 64 percent. 

The rising trend of operating costs 
has been moderated to some extent 
by increased efficiency and output re- 
sulting from refinements in operating 
procedure. Labor productivity in the 
electric power and light industry has 
increased substantially during the last 
ten years. The Bureau of Labor 
Statistics reports an index number of 
89.6 for output per man-hour in 1937 
and an index number of 160.2 in 1946 

an increase of almost SO percent in 
the productivity of privately owned 
electric light and power utilities, rep- 
resenting Sl percent of the industry. 

It is obvious that at present the 
general trend of hydro power costs is 
affected by opposing forces. On the 
one hand, steadily mounting labor 
wage rates are tending to pull invest- 
ment and operating costs upward and 
on the other hand engineers and oper- 
ators are constantly striving to lower 
these costs. 

The ascending spiral of labor and 
material costs has, of course, out- 
distanced the technological improve- 
ments and operating economies in 
hydro plants and it is inevitable that, 
if present high costs continue, rates 
for power must also increase. Utility 
companies are in the unenviable posi- 
tion of attempting to maintain rates 
fixed by regulatory bodies when costs 
of most items were well below present 
levels. Leading construction men 
predict that costs will continue at a 
high level and may not return to pre- 
war levels for a long time. This pre- 
diction is based on their intimate 
knowledge of labor conditions and 
productivity, material prices, and 
competitive conditions. Also, strikes 
and demands for further wage in- 
creases to meet the rising cost of liv- 
ing are indicative of future trends. 

Efficiency in design, construction 
and operation of new hydro plants 
must, of necessity, be the keynote if 
costs of generation are to be kept in 
bounds. Some of the more important 
means used to accomplish these ob- 
jectives will be described briefly. 


Means of Maintaining Low Hydro Unit Costs 


Engineers and designers have re- 
duced investment costs by more ef- 
ficient design of hydro stations with 
reduced space requirements and the 
elimination of superfluous ‘‘non- 
revenue-producing”’ features. Some of 
the more important means of accom- 
plishing this result are: Fewer units 
of larger capacity, higher-speed units 
under higher heads, more economical 
plant layout, reduction in space re- 
quired for auxiliary equipment, econ- 
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omies in electrical layout, and rede 
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Improved Construction Method, abo 
Improved construction Method . 
and organization have also aided i ef 
reducing construction costs. |; , 
significant to note that present... 
costs of excavation and fill for baal 
dams and powerhouses are no; .. 
preciably greater than they were yu. 
ago. This fact may be attribute: , 
the larger capacity of earthmovin 
and rock-excavation equipment se 
as Tournapulls, crushers, motor or. 
ers, and to improved pneumatic t cl 
all of which have tended to alleviy, 
the effects of higher labor costs. |p. 
proved methods of mixing, transpor 
ing and placing large volumes of o. 
crete have also tended to offset higher ESE: 
construction costs. For small yo nds 1 


umes of concrete, transit mixers hay 
proved most economical in may 
cases. More efficient scheduling ¢ 
equipment deliveries, Inspection 
methods and expediting at the many. 
facturer’s plant have tended to speed 
up construction and eliminate costly 
delays. 


Efficient Operation and Improved 
Maintenance Methods 


The higher cost of operating labor 
and maintenance materials has been 
offset to some extent by more efficient 
operating methods and _ improved 
maintenance procedures. For storag 
plants, reservoir operation is in « 
cordance with rule curves established 
by exhaustive studies of experienced 
stream-flow data to assure primar 
power and energy output along with 
the maximum production of second 
ary energy during periods of surplus 
water. 

Most hydro plant operators hav 
learned by bitter experience that pre 
ventive maintenance, which involves 
taking care of critical equipment 'x 
fore trouble starts, not only reduces 
maintenance costs but increases rel» 
ability. Maintenance schedules at 
arranged so that equipment cati be 
taken out of service for overhaul dur 
ing off-peak or low-water seas 
when it is not required for carry 
load. 

In recent years a great deal of re 
search in the problems of cavitatee 
on blade surfaces and adjacent par’ 
has paid dividends in preventits 
pitting, which is a cause of reducet 
efficiency. The prewelding of runner 
blade surfaces with stainless se 
has been effective in lowering ma" 
tenance costs. Increased knowledge 
and use of welding for turbine co 
struction and maintenance of et 
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Many older, high-production-cost sta 
tions have been converted to fully 
automatic or semi-automatic opera 
tion by the installation of devices for 
headwater gate control, turbine-gate 
regulation, voltage regulation and, in 
some cases, for synchronization and 
shutdown of units. These plants are 
equipped with adequate safety de- 


Rise in Power Generating Costs Calls for Restudy of 
Undeveloped Hydroelectric Sites 


G. R. STRANDBERG, M. ASCE 


Chief Hydraulic Engineer, Stone & Webster 
Engineering Corp., Boston, Mass. 


Interconnected power systems have 
reached such size that available hy 
droelectric sites can, as a rule, be 
completely developed in one step 
and the output absorbed into the 
systems at once at some saving over 
step developments. As added capac- 
ity at a hydro plant generally can be 
installed at but a fraction of the cost 
of new steam capacity, new units 
may now be justified at existing plants 
where provision for future units has 
been made, especially where upstream 
storage has been increased or where the 
sites are adaptable to peak-load opera- 
tion. Such additional units usually 
will generate fewer 
kilowatt-hours per 
year but if suffi- 
cient storage and 
pondage are avail- 
able the units can 
be the equivalent 
of steam capacity 
on the peak of the 
load. 

A review of the 
cost trends shown 
in Fig. 1 (page 24) 
for the period from 


GREATER PERCENT- 
AGE INCREASE in 
cost of hydraulic tur- 
bines and _  water- 
wheel generators 
than in skilled labor 
or basic steel is indi- 
cated in period from 
1930 to 1947. Pic- 
tured here are gener- 
ators in west power- 
house, Grand Coulee 
Dam, integral part 
of Columbia Basin 
Project. 


































vices for overload, overspeed and 
machine protection. Automatic oper 
ation, a direct result of war conditions 
which made it difficult to obtain 
qualified operators, has proved de 
sirable not only because it has reduced 
operating costs but also because it 
has proved more efficient than man- 
ual operation. 





1930 to 1947, on a percentage basis, 
shows the following increases 


PERCENT 

Ire INCREASE 
Common labor 123 
Hydraulic turbine machinery 131 
Pine lumber us 
Skilled labor ‘4 
Waterwheel generators 4 
Cement it 
Structural steel 50 


Hydraulic turbine machinery and 
waterwheel generators have increased 
in cost much more rapidly than has 
skilled labor or basic steel. This in 
crease may indicate the effect of over 
time pay rates or a drop in the efh 
ciency of skilled labor, or it may show 
that the labor rates used are not in 
dicative of those applying to the 
manufacture of such equipment. It 
appears that rate changes for skilled 
construction labor have not agreed 
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with those for skilled and semiskilled 
manufacturing labor. 

That the trend of costs for hydro- 
electric station work is still upward 
is shown by two estimates prepared 
under the writer's direction in Febru- 
ary and October of 1947 for an ex- 
tension to a low-head power station. 
These estimates showed an increase 
of about 11 percent in over-all costs 
in that period. 

Estimates prepared in April 1937, 
as against February 1947, for addi- 
tional units at the same low-head 
power station, while higher than those 
in Fig. 2 (page 25) since they both in- 
cluded additional work on the dam, 
indicated an approximate check of 
the cost trend in Fig. 2 for such ex- 
tensions to existing plants. The cost 
per kilowatt for such additions will, 
of course, vary for different heads 
and the amount of advance provision 
made at the time of the previous con- 
struction. 

Referring to the trend of operating 
costs, it is probable that the flatten- 
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ing out of the curve in the three 
years from 1943 to 1946 was due to 
war controls. The labor-trend curves 
in Fig. 1 indicate a flattening for this 
period and the start of the sharp 
upward trend in 1946. The year 
1947 will undoubtedly show a re- 
versal in the curve of Fig. 3 as the 
sharp upward trend in labor rates 
was effective over the full year. 


Means of Maintaining Low Hydro Unit Costs 


On concrete dams serious considera- 
tion should be given to increasing 
the height of pours in order to reduce 
the number of horizontal construction 
joints, which require removal of 
laitance and roughening to give good 
bond. Even when thoroughly 
cleaned such joints are sources of 
disintegration from erosion or weath- 
ering. Pours as high as 50 ft have 
been found economical at some of 
the dams built in Ontario, and the 
increase in strength of forms required 
was not excessive since the initial 
set at the bottom of the pour re- 


World Economic Conditions Favor 


L. F. HARZA, M. ASCE 


Engineer and President, Harza 
Engineering Co., Chicago, Ill. 


MECHANICAL POWER, which in- 
cludes electrical power, is largely re- 
sponsible for modern comforts of liv- 
ing. In fact, the amount of developed 
power per capita has become the most 
definite index of the standard of liv- 
ing and of the state of civilization in 
every country and community in this 
industrial age. 

Three factors are stimulating the 
development of hydroelectric power 
throughout the world: 

First, hydroelectric power costs 
much more to build, but less for labor 
and fuel to operate, than fuel-burn- 
ing electric plants. For this reason 
present low interest rates and high 
labor and fuel costs favor hydroelec- 
tric power as contrasted with fuel-elec- 
tric power. Twenty years ago the 
reverse was true. 

The second and much greater factor 
contributing to the present world- 
wide urge for the development of hy- 
droelectric resources is the critical 
world fuel situation. The areas with- 
out coal such as Switzerland and 
Italy, as well as other areas of Eur- 
ope, were formerly dependent largely 
upon German coal. Other areas of 
Europe and many distant parts of 
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the world without coal such as Argen- 
tina and Uruguay were always de- 
pendent upon British coal, often as 
return cargoes from shipment of 
cattle and wheat. England, because 
of shorter working hours and labor 
inefficiency, can no longer fill her own 
coal requirements, much less supply 
much of the world as formerly and 
this situation arises at a time when 
coal production in England is neces- 
sary to avoid economic catastrophe. 
Parts of the world formerly dependent 
upon British and German coal are in- 
dustrially starving for lack of it. The 
rate of recovery of Europe from the ef- 
fects of the war is almost exactly 
measurable by the rate at which the 
production of German and British 
coal can be restored. 

The third factor stimulating hydro- 
electric development in areas without 
coal or other fuel is the desire for 
greater self-sufficiency in time of war 
or other emergency. During the war 
Buenos Aires and Montevideo steam 
stations burned enough wheat and 
corn every day to feed all of Holland, 
all of Belgium and a large part of 
France. They do not want that to 
happen again. 
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duced pressures as the cepth OF the 
pour advanced. 
The cost of crest gates 
gates has increased aay ba head 
With the larger extreme floods yp 
indicated by many flood Studie, 
consideration should be given » 
low-cost type of gate or Stop-log te 
part of the spillway capacity, to be 
operated only during extreme flooi 
Use of gantry-crane hoists és 
signed to operate all crest gates 
well as headgates, stop-logs and rag 
will reduce the cost of gate hojsy 
where many gates are required. 
Omission of the superstructure ove 
the units in a six-unit station built ‘ 
1929-1931 resulted in a saving of ab “ 
$100,000. With present-day pric 
the saving on a similar installatin: 
might amount to $250,000. The ». 
duction in cost per unit would yay 
with the number of units, as & 
cost for end walls and the added wo 
for a gantry crane as compared with 
an indoor-type crane is the sam 
whether there is one or more units 


Hydroelectric 


And even in the United States » 
are victims of a war of nerves regari. 
ing our own coal supply and its cos, 
precipitated periodically by that great 
but unintentional friend of hyd» 
power development, John L. Lewis 

Regarding the status of liquid fuel, 
we hear repeated warnings of th 
depletion of our United States sup 
plies and our dependence more ani 
more upon imports. Only recently 
the restoration of gasoline and oil m 
tioning was threatened by our gover 
ment to relieve a possible fuel fam 
ine in the United States. There have 
been no major new oil discoveries 2 
the United States for many years 
The diplomacy of the world now cet- 
ters around control of the remaining 
known oil reserves of the Near Eat. 
There is now a world-wide fuel shor 
age. If the world keeps on doubling 
its power consumption every 
years where is the fuel coming from’ 

Is it to be wondered at that te 
world is hydroelectric-power consis 
as never before, and that plans at 
afoot in nearly every country of the 
world to put the streams to work’ 

It is the responsibility of engiees 
to strive constantly for the lowest pes 
sible investment and the best possidl 
operating results. But we must be 
realistic and admit that no conce” 
able improvement in construct 
methods, design or equipment 


irked offset to a doub- 



















































an els, such as we have 
last decade which is 
| oe th fuel and hydro de- 
floods » affects hydro more 
rd use of the greater pro- 
sine tal charges. 
= states that theoretical 
ay st analyses for inde- 
a “e vs. independent hydro 
hoists 4 re no longer the vogue. 
est gate realization of the arti- 
+ : costs has had a most 


SS and racks 
Pate hois 
juired 
ructure 
tion built ;; 
ving of a 
day pr 
INStal lati. 
0. TI 
would 
its, as } 
> added cog iF WRITER is indebted to Mr. 
npared with randberg and Messrs. Harza and 
the sam for their discussions which 
ore units olify several of the more important 
ts brought out in his paper. Mr. 
ndberg has supplied several ex- 
oles from his own experience which 
ndicative of present hydro-plant 
trends and the benefits to be de- 
from the development of low- 
st incremental hydro units in exist- 


d States w , 
- plants to operate on the peak por- 


a 


rves regar , . 
aan cad the load where kilowatts of 
nd Its cost . ° . 
eat ty are required but few kilo- 
y that great , 
ih . utt-hours need to be generated. It 
0 nv if 


ident that his company is fully 
of the savings obtainable 
the omission of expensive super- 


a Li wis 


liquid fue! 


~ aha ol ucture in the outdoor-type station. 
—_ , ir. Strandberg calls attention to 
* aah fact that the trend curves for 
s ow . ulic turbines and waterwheel 
— tors have risen more rapidly 
= ae those shown for basic steel and 
wm - labor. This rise, he states, 
er . due to the omission of over- 
a ¥ 2 y rates in the labor costs, or to 
Se the eficiency of skilled labor, 
remaining 
Near East ECONSTRUCTION WORK ON HUNGRY 
fuel short RSE DAM on South Fork of Flathead 
» doublins ver, 9 miles southeast of Columbia Falls, 
roneae t is now under way. Bureau of Rec- 
» ation project will be fourth largest 
ning irom mcrete dam in world. When completed, 
t that oe m will provide much-needed power for 
r conscious cic Northwest, flood control, irrigation 
pla ‘er tor western Montana lands, and 
itry of th n for Columbia River. 
work t rovide for construction of 
f engineets ete arch dam 520 ft above foundation, 
‘owest Dus tiong, with arch radius of 1,200 ft. 
st possible — million cu yd of concrete 
a required for dam and appurtenant 
— res. Powerplant housing four 75,000- 
conc enerators will be constructed at toe of 
nstruc ~ Siversion tunnel, 36 ft in diameter 


; now under construction. 





pronounced effect on the attitude 
toward new hydro construction, by 
completely changing the conception 
of power and energy classifications 
from a plant basis to a system basis. 
Further information on changing cost 
conceptions, with particular emphasis 
on hydro, would help clarify the 
subject. 

Another important trend is in the 
treatment of depreciation as a cost. 
The accumulation of long-term expe- 
rience has produced a marked change 


in Fuel Costs Stimulates World-Wide 


Hydro Development 
Closing Discussion by M. G. Salzman, M. ASCE 


or to the fact that the trend curves 
are not indicative of the type of labor 
and materials used for manufacturing 
these products. Recent information 
received from the U.S. Bureau of 
Labor Statistics since the paper was 
prepared indicates that the average 
straight-time hourly earnings of labor 
in the hydraulic turbine industry 
have increased about 66 percent from 
1940 to the end of 1947, and the aver- 
age cost of combined materials used 
in the manufacture of turbines has 
increased about 71 percent during 
this same period. According to Fig. 1 
(page 24), the cost trend of hydraulic 
turbines has increased approximately 
60 percent since 1940 so that it is 
apparent that the manufacturers are 
not reaping any great profits from the 
increased prices. 

Messrs. Harza and Metcalf have 
very appropriately commented on the 


critical world fuel situation which 
lavors the development of hydro 
power in many foreign countries, 


both for the purpose of conserving 
tuel reserves and to utilize their own 


in the treatment of this element of 


cost in hydroelectric facilities—so 
much so that the so-called “service- 
life’’ approach is no longer valid. In 
fact, the revenue-bond method of fi- 
nancing public projects has opened up 
a whole new field of accounting the- 
ory for hydro projects, under which a 
small provision for renewals and re- 
placements is combined with long 
term amortization of the capital in- 
vestment. This in turn is influencing 
the attitude of corporate managers. 


water resources. The writer returned 
recently from a trip to the new Re 
public of the Philippines where the 
high cost of imported coal and oil 
makes it almost mandatory to de- 
velop available low-cost hydro power 
to stimulate industrial rehabilitation 
and growth. The fact that an appre- 
ciable portion of our fuel reserves is 
being sent abroad is further reason 
for promoting world-wide hydro de 
velopment. 

Regarding comparative costs of 
hydro and fuel-generated energy, it 
must be realized that general com- 
parisons are often misleading and to 
the writer's mind are best omitted 
unless they can be applied to specific 
cases. For example, in the Southwest 
present costs of gas-fired steam power 
and energy are considerably lower 
than equivalent hydro costs. On the 
other hand, in the Northwest region, 
which is remote from productive fuel 
sources, hydro can be developed at a 
much lower cost than thermal power. 
Mr. Harza has also called attention to 
the new concept of depreciation as an 
element lowering fixed carrying 
charges of hydro developments 


With present improved maintenance 
techniques for hydraulic structures 
and equipment, the life of hydro sta- 
tions can be prolonged almost in- 
definitely and is usually limited only 
by obsolescence. 

















- 


fen — 


7 
~~ 
_— 





BENTS BUILT ENTIRELY of dismantled steel rails and sheetpiles feature Liuchow Bridge, 1,905-ft-long, 66-ft-high crossing on China's Hunas eT 


Kwangsi Railway. 


October 1939 and was completed in December 1940. 


China Rebuilds Her Railroads 


P.C. LEE, M. ASCE 


Engineering Adviser, Chekiang-Kiangsi and 
Canton-Hankow Railways, China * 


AS THE TRANSPORTATION arteries of a nation, railways are essential to 


the prosperity of a country. 


In the historic development of the United 


States the railroads were the pioneers, the trail blazers, carrying the torch 
of civilization, making the vast regions accessible to mining and industry. 
Dropping far behind the United States, with its tremendous railroad net- 
work, is China, with almost the same area and a far greater population, but 


only 30,186 km (18,757 miles) of railroads. 


habilitating this war-torn nation’s railroads 


Need for outside aid in re- 
devastated by war and 


paralyzed from lack of rolling stock and materials for repair and mainte- 


nance 
\ COMPARISON of the railway 
mileage of China with that of the 
United States (Table 1), clearly indi 


cates that China has very inadequate 
railway coverage. Further, the lim 
ited mileage it does have is not evenly 
distributed over the entire country. 
In China’s vast interior provinces, 
including Sinkiang, Tibet, Tsinghai, 
Sikang and Szechwan, an area of 
about 1,692,000 sq miles is completely 
devoid of railroad facilities (Fig. | 
\lmost four-fifths of the country’s 
existing railroads are located in the 
coastal area 

Even today this totally inadequate 
system is not in full operation. 
Eight vears of war caused tremendous 
damage to all the railroads in China. 
Permanent ways were dismantled; 
bridges and tunnels were blown up 
and locomotives and rolling stock 
were practically all destroyed. Of 
the 30,186 km of prewar and wartime 
built railways, only 13,605 km were in 
operation at the end of 1947 (Table 
II). This total includes 3,925 km in 
Formosa, the strategic island in the 

* Formerly Professor of Railroad Engineering 
National Northwest College of Engineering, China 


Chife |! Hunan-Kweichow Rail 


way 


ocation | nhgineer 
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is emphasized in this summary of the major problems involved. 


South China Sea. Only two major 
lines are now open to through traffic 
the Peiping-Suiyuan in the north and 
the Canton-Hankow in the south. 
Continued paralysis of rail lines does 
more damage to the nation’s economy 
than any other factor in this war- 
exhausted country. 

rhe United States was one of the 
leading pioneers in railroad construc- 
tion. Although its railroads were 
sometimes built under very difficult 
and trying conditions, its engineers 
were able to marshal the necessary 
resources, supplies and engineering 
knowledge to accomplish their aims. 

The harrowing conditions under 
which Chinese engineers were forced 
to build their lines and conserve their 


Bridge contains total of 18,600 yd of 85-lb rail, 500 yd of 35-lb rail and 4,160 yd of 12-lb rail. Construction begaz 


supplies called forth unequaled ; 
sourcefulness and ingenuity bon 
the necessities of war. Their effors 
probably have never been equak 
the history of railroad constructig 
and the results they achieved migy 
well be termed the railroad mira 
the age. At the outbreak of the wy 
with Japan, China's railroads, lik 
country itself, were totally un 
pared for the traffic burdens | 
The country’s total trackag 
sisted of less than 10,000 miles 
comparatively light rail, ranging {r 
35 to 100 Ib with an average of a 
75 Ib, hardly sufficient for 
traffic. 

On China's railroads bridg: 
ings vary from E-20 to E-40; « 
ment, locomotives, and freight 
are light. Many of the railr 
have no signal facilities; in fact 
a very few of the principal lines # 
equipped with anything approa 
modern signal equipment. 

Railroad lines were always pri 
military objectives and at the «1 
five years of war, China had lost 1 
6,566 miles of railroads, leaving 
about 1,744 miles in the area of 't 
China. The obstacles to bulking 
railroads and maintaining wart 
traffic without supplies of any 9 
would seem insurmountable to mo 
railroad engineers. Yet the Chines 


a 





TABLE I. 


CHINA'S RAILROAD MILEAGE COMPARED WITH THAT OF THE 


UNITED STATES 


Mives or Ramway Line 


o _ 


A) To Each (B) To Each 
AREA Toran Ry Million of 10,000 Sq Miles For 
CountTrRY Se Mires PoruLtaTion Miteace* Population of Area \ 
United States 3,022,387 131,669,275 229.174 1.740 7.600 n 
China 3,869,001 458,257,965 18,757 41 485 : 


* Mileage of United States railroads is based on 1942 figures, and mileage of Chinese ra:!roe 


1946 figures 
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IN KILOMETERS 


\. STATUS OF RAILWAYS IN CHINA, AT END OF 1947, 


I AL LENGTH Lines In Org 

11,335 1,057 

8 527 4,050 

6,110 4,387 

$925 3,925 

289 186 

30,186* 13,605 

86 km. 24.932 km is standard gage, and 5,25 


DISMANTLED IN WAR AND 


Nor REPAIRED, on Drs 
RUPTED BY COMMUNISTS 
10,278 
4,477 
1,723 


RATION 


103 


16,581 


»4 km is narrow gage 





only to quickly mobilize 
for the dual purpose of 
ns to the front and 
vilians and industrial 
the interior, but also to 


itest traffic load known 


supplies 


more than 2,860,000 tons of military 
Un- 
like American railroads, the Chinese 
lines were never equipped to handle 
heavy traffic. 

Historic 
engineering include completion of the 


and other equipment. 


achievements in 
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SEEMINGLY INSURMOUNTABLE obstacles 
in constructing railroads without equipment 
and materials are encountered by Chinese 
engineers. Pictured here is north portal of 
restored 820-ft-long Yuan-Lou-Chou Tunnel 
on Canton-Hankow Railway. 


cellent performance in maintaining 
transportation service under constant 
bombardment and strafing by the 
Japanese air force. This line com 
pleted the link between the major 
cities of Shanghai, Canton and Han 
kow in the strategic war area. It 
also made possible the now historic 
defense of Shanghai in 1937. During 
this period the railroad transported 
tens of thousands of soldiers to the 
Shanghai area and moved thousands 
of civilians, as well as whole indus 
tries, from the east coast area to the 
southwest interior of China, thereby 
maintaining some semblance of war 
production. 


Widespread Destruction Suffered 


Unfortunately, the overpowering 
force of the enemy invasion finally 
caused the destruction of these de 
fenses and the final dismantling of the 
railroad. At the end of the war, only 
160 km out of the original 1,200 km of 
this line were in limited operative 
condition. 

More important and more precious 
than any war material were the rail 


FIG. 1. CONTINUED PARALYSIS of large 
part of China’s 18,757 miles of railways is 
major deterrent to nation’s economic recov- 
ery. Many railways on which traffic was 
resumed at end of Japanese hostilities are 
again inoperative because of Communist 
military activities 
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DEMOLISHED IN WAR, 1,004-ft structure over Loh River on Canton-Hankow Railway is 


restored to service January 15, 1947. 


NAVARRE . 


Pe 
~ 9S&& 
ro * 


COMPLETELY DESTROYED during war, except for abutments, bridge over Sao Chi River 





ST Pre ve ae 


on Canton-Hankow Railway is restored by reconstruction of piers, deck truss and girder spans. 


roads. Thus when the Chinese army 
withdrew, it always dismantled and 


highly praiseworthy is the completion 
of the Hunan-Kwangsi and Kwangsi- 


























































The completion of this section giv 
the scheduled time was largely 4... 
the unstinting cooperation of they 
vincial governments. With the . 
ception of difficult rock wor, = 
roadbed was built entirely py ~ 
men conscripted by the labor depar 
ments in Hunan and Kwangsj, ¢. 
140,000 laborers were consernsd eiva 
from districts extending 10 miles 
each side of the railroad, Persons be 
tween the ages of 16 and 45 tu, 
called to work for a period of 39 ; 


sd VR 
Work in Difficult Terrain 

The railway lines in the southyg 
pass through difficult terrain char. 
terized by high hills, steep passes ang 
thinly populated, undeveloped ar 
This is particularly true of 

Kwargsi-Kweichow Railroad. 
construction of which had to be yp. 
ceded by the building of highways 
order to make possible the transpory 
tion of materials and equipme 
The difficulties encountered in byt 
ing this line were unparalleled jn ty 
history of Chinese railroad constny. 
tion. It passes through a terri 
crisscrossed by mountains af 
streams, similar topographically | 
the Alleghenies in the United State 
particularly along the border betwee 
Kwangsi and Kweichow provinces 
where the long ranges of mountain 


suCa | 


















































salvaged every possible piece of rail- Kweichow lines, now in the Hunan- ted § ‘dabl is 
road equipment available. The in- Kwangsi-Kweichow System. Both ere ed formidable obstacles , 
genuity of the Chinese engineers was__ lines added the largest effort to the oT — t the difficul ) terest 
demonstrated by some of their salvage fighting on the most important south- iitions th x o cult pa Ss rrel\ 
operations in which they used every west front. So wa ory r — ; 
piece of available scrap iron to build The Hunan-Kwangsi line extends I os Neg grade e a4 aY ™ 
new railroads, such as the Hunan- from Hengyang to Liuchow, a dis- as a o> “eae “tu 1 ae. ' 
Kwangsi-Kweichow and the Paochi- tance of 535 km and the Kwangsi- : ee ~ e yout: — th 
Tienshui lines. In fact, one of the Kweichow line from Liuchow to ‘ OVercome the grade. str 
largest bridges in Liuchow on the Tuyung a distance of 470 km con- is 
Hunan-Kwangsi line, over 1,905 ft in necting the existing Canton-Hankow FIG. 2. REVENUES and ee we 1g 
length and 66 ft in height, was built Railroad with the interior of the of rep ae lines serving diftere ita 
. . : . ae . arning capacity - 
entirely of salvaged materials, a feat | mountainous Kweichow province, Pa" Of “sina show eaming cps ik 
ae . F , Chinese railroads. 4 
never before attempted, but made never before touched by railroads. mM 
necessary by war. Thisbridgeisshown The first section of the Hunan- 35 . he 
in an accompanying illustration. K wangsi line was completed in twelve a ante 
Among China’s wartime railway months at a speed of 1 km a day—a 30 
construction undertakings the most record in Chinese railroad building. = RAILROAD REVENUES 
"= g 20 ie" 5, 
TABLE Ill. STATUS OF RAILWAYS SOUTH OF THE YANGTZE, AT 2 eer > 
END OF 1947 = 15 a 
In s we 
PERCENT OPERATION £10 Fa , 
OPBRATIVE at END DISMANTLED 3s a SS 
rorat aT END or 1947 REQUIRING —— a - 
Lenocrn, or WAR ~ R®HABILITA ee Be os 
RAILROAD SYSTEM K™ Aua. 45 Km Tron, Ko REMARKS 2 —K— 
iJ 
Nanking-Shanghai-Hangchow . 20 
Ningpo 663 77 508 77 155 2 
Chekiang- Kiangsi 1,140 i4 871 76 269 & OPERATING 
Rails removed 15}— SURPLUS —.———— 
Nanking-Kiangs 669 20 0 ) 669 , for restoration | 
of another line 10 | Tientsin - Pukow 
Canton-Hankow 135 0 1355 100 0 Railroad —_— 
Hunan-K wangsi-K weichow 1,071 19 1007 94 64 -. 4 
Kunming 823 78 646 78 177 | Narrow-gage 5 - 
t region -" = 
Miscellane 380 389 rs) 
init note 4110 $387 1,723 Sth 10th 
Year of Operation 
C . 0) 
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cr TRE: s one of many restored 
th rmit through traffic on 


CUON with 

irgely tue ot ilway in South China. 
0 Of the np. sens 7 r railway line, Peiping- 
With the al san in N China, is now open to 
k Work the tah trait 

ely by Work 


labor ley 


” ' ng characteristics of 
: m Kinchinkiang to 


vangs. Some ; 
CONSCTipted sivene d on two different 
| 10 miles ected 1 with different stand- 
L, Persons he. ire summarized for 
ind 4 2g . sllows 
ud of 
errain 
he SOUL weg 
Train ¢ 
Pp Passe 4 : 
elope: 
true the 
uilroad, ty 
id LO be ov 
highways Since the railroad had to be rushed 
a nletion because of the pressure 
ae war. it was decided to use the line 
oe “- th the steeper grade, so as to reduce 
leled me imum the investment in 
- — capital and the time ‘Te- 
a ‘red for construction. This line, 
oreat = th its terminus at Tuyun, was com- 
aphi ally ty sod cart in 1044. : 
en 7 is Despite all the difficult engineering 
: he tures, the work was done with 
: ater | poor equipment much the 
7 \s that used in building the old 
paatacies ! Road or even worse. It is of 
terest to note that this railroad was 
asa built with dismantled mate- 
ae saan * rolling stock evacuated 
sy - ther dismantled lines and 
in = some of it a thousand miles, 
— fighting front to the place of 
More than 20 different 
salvaged rails, with sections 
rating § ng from 60 to 90 Ib, were used, 
a ned from the various aban- 
g capaci 
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Shanghai 


ines. Because of the shortage 
nd steel the project proved to 
most difheult construction 
Chinese engineers have ever 





































Line A Line B 
1.5% compensated 2.7% compensated 
472 km 447 km 


27,000,000 cu m 
17,000,000 cu m 


15,000,000 cu m 
6,000,000 cu m 


10,628 m 7,479 m 
1,000 m None 
1,200 m 1,200 m 

980 m 800 m 

10,000 m 6.000 m 

23,000 m 18,000 


faced. That the goal of completion 
was eventually reached is a tribute to 
their perseverance, diligence and con- 
centration. 

Operation as well as construction 
presented serious problems but these 
too were solved. In lieu of lubricat- 
ing oil, vegetable oil was used. Coal 
was mined near the new railroad lines 
but it was not always available and 
the quality was extremely poor. 
When there was no coal, timber was 
used. In fact, nothing was wasted, 
and operation was constantly main- 
tained. The accomplishments of 
these Chinese engineers should be re- 
corded as one of the outstanding 
illustrations of resourcefulness and 
determination in railroad history. 
Indeed, it is a feat which has won the 
complete and profound admiration of 
American engineers. 


Rehabilitation in Manchuria and North China 


With the close of the war, the coun- 
try was confronted with a stupendous 
rehabilitation task which in f 


fact it 
still faces. Realizing that economic 


'Y MILES OF DESTROYED AND DISMANTLED RAILROADS in China are result of Japanese invasion. 
ainese engineers in building new railroads in South China. 

ting major cities of Shanghai, Canton and Hankow were operative. 
way as demolished (left) and as temporarily restored (right). 


At end of war only 160 km of original 1,200 km of Chekiang-Kiangsi Rail- 
Photos below show Shwan-lao-wan Bridge on Canton- 


recovery is contingent upon an effi- 
cient transportation system, the 
Chinese Ministry of Communications 
is undertaking to marshal all possible 
resources and power to rebuild 
China's war-torn rail lines. The im- 
mediate problem is the acute shortage 
of track and structural materials as 
well as of construction equipment and 
rolling stock. Chinese railroad engi- 
neers are still facing the problem of 
restoring the railroads—the nation’s 
life—without the necessary supplies 
and materials. 

As early as the beginning of 1946, 
the Ministry of Communications pre- 
pared plans for reconstruction work 
on the five main railway lines in 
North China. Failure to reach an 
armistice with the Communists and 
their continued military activities put 
innumerable difficulties in the path of 
this project. During the last quarter 
of 1946, however, considerable prog- 
ress was made im repair work. A 
total of 1,600 km of track and 393 
bridges were renovated along the 
Tientsin-Pukow, Peiping-Hankow, 
Tsinan-Tsingtao, Taiyuan-Shihchia- 
chuang and Peiping-Suiyuan Rail- 
ways. Both the Peiping-Suiyuan 
and Tsinan-Tsingtao lines were com- 
pletely restored by the end of 1946. 
Traffic was resumed on the northern 
section of the Tientsin-Pukow line 
between Tientsin and Tsangchow in 
Hopei. The Peiping-Hankow Rail- 


Salvaged equipment was reused 




















EMERGENCY MEASURES have restored 
Canton-Hankow line to meet nation’s des- 
perate transportation requirements. Line 
is now operating at limited efficiency. Pic- 
ture shows demolished 131-ft-high pier of 
Chang River Bridge, highest crossing on 
Canton-Hankow Railway. 


way was open on the south end from 
Hankow to Fenglocheng on the 
Honan-Hopei border and from Peip- 
ing, the north end of the line, to 
Paoting in Hopei Provence. Re- 
sumption of traffic was effected over 
the entire length of the Taiyuan 
Schihchiachuang line and over the 
Hsuchow-Chengchow section of the 
Lung-Hai Railway. Since then, as a 
result of Communist activities in 
1947, a large part of the northern 
railroads has again been reduced to 
an inoperable condition, with the ex 
ception of the Peiping-Suiyuan line. 
By the end of 1947, of the 8,527 km 
of railroads in the north only 4,050 
km were in operation. 

In the Northeast (Manchuria), 
railways taken over and operated by 
the national government before the 
end of 1945 only amounted to 289 
km. By the end of 1946, the total 
was increased to 3,039 km in full 


operation. Again, at the end of 1947, 
the lines in operation were reduced to 
1,057 km as a result of Communist 
military activities in that part of the 
country. 


Rehabilitation South of the Yangtze 


The railway system south of the 
Yangtze River consists principally of 
six lines, the status of which is sum- 
marized in Table III. Of the total 
6,110 km only 4,387 km were in 
operation at the end of 1947. Rail- 
ways south of the Yangtze comprise 
nearly one-third of the total mileage 
in China south of the Great Wall. 
With the exception of the Yunan- 
Indo-China line, which is in the re- 
mote border province of Yunan, all 
southern railways are interconnected 
with standard-gage track. They link 
China’s principal seaport, Shanghai, 
with the South China trading center, 
Canton, and the cities of Wuchang- 
Hankow in the heart of the Yangtze 
Valley. As a system, these lines 
form the main highway connecting 
the industrial centers of the Yangtze 
delta with the southwest interior. 
They also traverse a fertile area of 
approximately a half million square 
miles, containing a population of some 
200,000,000 and including the princi- 
pal sources of rice, tea, silk, pottery, 
wine, meats, fruits, tung oil, lumber 
and also some important mineral ores 
such as tin, tungsten, antimony and 
iron. 

Coal is produced in several im- 
portant centers scattered over this 
area, where the only line now in 
operation and in fairly good condition 
is the section between Nanking, 
Shanghai and Hangchow of the Nan- 
king - Shanghai - Hangchow - Ningpo 
line, which has almost regained its pre- 
war level of operation. None of the 
other lines can be operated at normal 
capacity. The Canton-Hankow line 
has been restored, using all possible 
emergency measures, to meet the na- 
tion’s most desperate need of trans- 
portation, and is now operating at a 





TABLE IV. SPECIFIC REQUIREMENTS FOR REHABILITATION AND MODERNI- 
ZATION OF WAR-TORN RAILROADS IN CHINA 
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very low efficiency. The remain 
lines are not in full-scale operat 
since large portions of them wer, 
mantled and have not been rehos 
tated. Despite all difficultic « 


Ues 
Quy 


to shortage of materials and 
ment, the Chinese Ministry oj Com 
munications 1s doing everything wa 
in its power to restore this south nl 
way system, which is of course 
directly affected by the civil sri, 
the north. 

A review of Table III shows «, 
1,865 km of railways have bee 
stored since the close of th wl 
Rehabilitation to this extent » 
accomplished partially with supp. 
received from UNRRA, through ['g 
Export-Import Bank credit. 
through the Canadian loan. Ty 
funds, however, were hardly adequy 
to meet all repair needs. As m 
done during the war, the engine 
solved the problem partially by mk 
ing use of substitutes and tempor: 
structures. The achievement rey 
sents a tremendous amount of mat 
rials, labor and sacrifice. For « 
ample, a section of track more th 
100 km long on the Nanking-Kiang 
Railway was removed in the lat 
part of 1946 to make up the aut 
shortage of rails and accessories 
the desperately needed restoration 
a more important line. 

Dearth of materials, of cours 
been the chief obstacle to the 1 
habilitation program.  Moreovej 
with the Communists holding alma 
all of Manchuria and disrupting a 
dustry in North China, the govem 
ment is giving top pniority 
veloping a new industrial base | 
area that is relatively free from Lom 
munist interference. The vast pry 
ect to develop South China deper 
on the rebuilding of the Chekiang 
Kiangsi, Canton-Hankow and Hu 
K wangsi-K weichow Railways 


Outside Aid Mandatory 


At the end of World War 1! 
mantled lines in the terntory 
of the Great Wall totaled about 
km in length. Damage to these im 
particularly in the southern pat 
China, appears to be of grealt 
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the railways by the 
ent, locomotives and 
tock have been re- 
rapidly as possible, 
annibalizing’’ parts 
motives from other 
nt 
<cupation years the 
ilmost all the lines 
ie enemy was com- 
Rehabilitation of 
; urgent as that of the 
es. Furthermore, to 
eavy traffic demands, 
najor lines must be 
lrains of the Nanking- 
line are continually so 
even standing room is 
This is an indication 
,dditional track and 
is well as for the in- 
neration capacity that could 
the installation of 
sional facilities. 
has become clear that 
ust restore her dismantled 
reha those which have 
erated, and modernize those 
ire subject to heavy traffic. 
h rehabilitation 1s accom- 
disintegration of her 
ucture will continue. 
h outside aid can this 
be uct ym plished. The 
se engineers are indomitable but 
e run out of substitutes. 
[VY hsts requirements 
approximately $450 
United States dollars which 
be the difference between 
failure in attaiming the 
tive of both the United 
a free, prosperous, 


















HS 


tate 


sre re 


China's Needs Clarified 

the require 
storation of dismantled 

is an acute shortage of 

he replacement of worn-out 
lines under operation, the 
g approximately 900,000 


lb rail with accessories. 


Besi les 


l. Rails. 
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2. Locomotives and _ Rolling 
ock. There is a serious shortage of 
ptive power in all lines under opera- 


Like the lack of passenger and 
git cars, this shortage is a bottle- 
which affects the country as a 
Repair Problem. It is obvi- 
the large number of damaged 
irs that is responsi- 
hortage of serviceable 
bility of the railroads 
backlog has two 

ge of repair materials 
pair facilities. Many 
pment are seriously 
heult if not imposst- 
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ble to repair because of the lack of 
spare parts. Plants have been de- 
stroyed and steel is in short supply. 
With the necessary supplies at hand, 
it is assumed that 40 percent of the 
damaged equipment can be repaired 
and made serviceable. 

4. Cost. The estimated figure of 
$450 million includes expenses for 
ocean freight from the United States 
to China. With this amount appro- 
priated, the transportation capacity 
of Chinese railroads will be slightly 
above the prewar level. 


Future Prospects of Chinese Railroads 

A review of prewar records dis- 
closes that most of the Chinese rail- 
ways were operated at a profit. The 
combined revenues in 1937 for the 
first six months of the year were (in 
Chinese National Dollars) CN$91, 
852,000, with operating expenses of 
CN$43,899,000 during the same 
period. The operating ratio during 
the first six months of 1937 was 48 
percent, representing an operating 
profit of $0.52 for every $1.00 of 
operating income. The correspond- 
ing operating ratio in the United 
States for the year 1939 was 73 per- 
cent. 





The earning capacity of Chinese 
railroads is illustrated by examining 
three representative lines which serve 
different parts of the country and 
operate under varying competitive 
conditions: The Peiping-Mukden 
line which runs through North 
China and faces no competition; the 
Nanking-Shanghai line, which serves 
the Yangtze estuary and is exposed to 
shipping competition; and the Tient- 
sin-Pukow Railway, which has a com- 
petitive position approximately the 
average of the other two. The 
operating revenue and operating sur- 
plus trends for these lines are shown 
in Fig. 2. 

Substantial railroad revenues in 
China were due principally to the 
large territory and huge population 
served. In fact, the virtually monop- 
olistic nature of each railroad in its 
respective area has not been changed 
and will remain for a long time to 
come, until China can develop a 
large-scale railroad network. It will 
probably take more than half a cen- 
tury for the materialization of long- 
range projected plans. Moreover, 
unlike America, the highways in 
China were not planned to compete 

(Continued on page 74) 





British Convert Airfield Paver to Highway Use 





FIRST USED ON AIRFIELDS during war, British road-laying machine now resurfaces high- 
ways at rates ranging from 8 to 44 ft per minute, depending on thickness and width of surfacing. 
Asphaltic material dumped from truck into hopper of machine is spread and tamped to uniform 


density correcting irregularities in road subgrade. 


surface on Constitution Hill, London. 


April 1948 


Machine is shown placing new asphalt 
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idle 


because of weather conditions, lack 


IDLE MACHINERY whether 


of work, or mechanical failure 
does not earn money. Equally true 
is the fact that unless machines are 
worked in an efficient manner, the 
owner does not get the full benefit 
from his investment. Intelligent ap- 
plication of construction equipment 
is usually the factor that determines 
the economic success or failure of a 
job. These notes are prepared by 
the Allis-Chalmers Civil Engineering 
Department, Tractor Division. 


4 CONTRACTOR or public body 
working a job has two primary items 
ot cost and 2 
cost of owning and operating equip- 
ment The contractor will earn or 
lose money on the job depending on 
the difference between his income and 


lob expenses, 


his costs Once the bid has been 
made there is nothing he can do 
ibout money he will receive, but he 


can control his two main cost items, 
which in turn can increase or decrease 
his loss or earnings. In the case of 
public bodies, the degree of economic 
success realized iS reflected by the 
savings to taxpayers resulting from a 
reduction of costs 


Equipment Purchase Involves Many Factors 


owning and 
determined 


Cost ot 
equipment iS 


operating 
primarily 


MAINTENANCE OF HAUL ROADS is essen- 
tial on construction jobs and is vital factor in 
efficient management of other industries 
such as logging and mining. On Maumee 
Colliery operations near Jasonville, Ind 

HD-19 tractor equipped with Gar Wood 
bulldozer is used primarily on road work to 
facilitate work of large 1150-B Bucyrus-Erie 
dagline and 25-cu yd shovel. Tractor also 
maintains roads for trucks operating around 
mine, thus increasing productive capacity 
of all equipment on job 
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converter tractor, loading 16 cu yd of dirt every 30 seconds. 


by the type of equipment involved 
and the kind of jobs to be worked. 
For example, if a contractor is 
planning to buy equipment, he must 
consider such factors as initial cost, 
duration of job, length of hauls, 
quantity and nature of material to be 
moved, climate of operating area, and 
if possible, the type of future jobs 
he will handle. Equipment buyers 
should take advantage of the service 
fecilities offered by dealers when con- 
silering a new purchase. Efficient, 
economic performance depends a 
greai deal on the post-sale service of 
the deaser. 

Obv.ously, there is no ultimate 
saving in the purchase of small lower- 
priced units if increased overhead, 
because of additional time on the job, 





absorbs the profit. On the 
hand, it might not be wise for 
tractor who operates on a small 
to tie up his capital in a singk 
unit. If the machine were n 
for some reason, or if the cont 


: 
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MORE THAN 1,000,000 CU YD OF DIRT is moved on Louisville’s $18,000,000 levee proies 
in constructing two sections of earth wall that in many places exceeds 20 ft in height 
200,000 cu yd of dirt moved cannot be used on flood wall because of high moisture conjes 
Soft material is stripped and backfilled with select borrow to assure firm base for lem 
Equipment on job includes new Euclid VB Loader and new Allis-Chalmers HD-19 tor 


did not have sufficient work to use thx 


full capacity of the unit, he 
suffer a financial loss. 
rubber-tired equipment may 


certain advantages on long hauls 
if the roadway 1s rough or slipper 


crawler tractor-scraper umits s 
be available. Thus, there 
optimum balance between tl 
and scope of work performed 
equipment employed 

When the proper equipm 
been selected, the problem res 
into one of laying out the wor! 
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heck Mechanical Condition of Equipment 


nical condition of equip- 
nt should be carefully checked and 
necessary repairs effected. During 
eriod of parts shortages, 
nd municipal garages 
rmine their equipment re- 
ir needs well im advance of the 
tual time ol overhaul. This prac- 
e not only aids equipment owners, 
t provides the information needed 
cpedite deliveries from the factory 
the dealer. Service men should be 
: tructed to make necessary adjust- 
nts and effect proper lubrication. 
manufacturers have es- 
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RIGHT EQUIPMENT ON JOB results in more loads per hour in constructing Billy Mitchell 
Field, Milwaukee's major airport which serves six commercial airlines, Army Air Forces 


and Wisconsin National Guard Aviation Unit. 


Expanding of field to 1,400 acres and re- 


constructing new 7,650-ft north-south runway involves moving 1'/, million cu yd of dirt. 
Equipment pictured is 20-ton HD-19 diesel recently announced by Allis-Chalmers as world’s 
largest crawler tractor, and 25-cu yd Gar Wood scraper. 











base for eve, hhishe i extensive service schools for 
rS HID-19 tory ier and customer mechanics. 
eumatic-tired units should be returnempty. This expedient is used 
ecked for proper inflation. Oper- only when graders are not available. 
in the ors should be advised regarding the ; ; ; 
sae for ns of their machines to help Time Studies Are Important 
@ small sol p maintenance repairs at a mimi- Time studies of complete cycles 
= Sines lad should be made periodically to deter- 
se taade ll Service facilities should be ar- mune where operations can be speeded 
he contracediiimmnged so that routine maintenance up. Where many thousands of yards 
ork to use te be accomplished on the spot or of earth are being moved the saving 
it, he might ng the travel route so that ma- of a few seconds on each round trip 
High s will not have to go out of their may reduce the job time by many 
+} may ay to be serviced. Avoidtrafficcon- hours. An effective time study can 
ng haul , stion that will tie up equipment. be made by dividing the entire cycle 
: or shopper Consideration should be given to into the following operations: (1) 
units s tentialities of rippers, pusher Load; (2) haul loaded; (3) dump; 
there dats, or other types of equipment in (4) turn after dump; (5) return 
sen the tre lecting capacity loading. Traffic empty; and (6) turn to load. 
rmed ranged to take full ad- The time in minutes required to 
tage of down-hill loading speed perform each of the above operations 
uipment p the operation considerably, es- should be observed, and after a repre- 
lem resolved ily it the loading operation is in sentative average of each operation 
he wi of hauling. has been obtained, a study of that 
particular operation will determine 
Maximum Performance on Haul Routes whether the time can be reduced. 
effort should be made to An operator attempting to load in too 
baintain the highest practical speed high a gear may be forced to stop and 
pong haulroutes. If road conditions shift to a lower gear, or perhaps haul- 
re such as to slow up operations, the ing is being done in too low a gear. 
| a grader or road maintainer The speed of travel, usually an im- 
hight be practical. Frequently, self- portant item, should be observed. 
pacing scrapers can be employed to Determination of the number of cubic 
ess up high and low spots as they yards of dirt carried in the average 
pay load and the num- 
— a ber of trips made per 
»aN-* ETURNEMPTY << ~~ : : 
Ay hour are vital checks in 
obtaining the produc- 
tion rate in cubic yards 
: per hour. This infor- 
ae LOAD DUMP > mation will permit a 
< NZ i AS comparison of the per- 
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aul cycle for ty tor-scraper unit. 
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FICIENT TRAFFIC PATTERN takes advantage of down- 
Diagram shows simple 


Oe 


formance of various 

units on the job. 
Overhead costs on a 

job remain relatively 
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constant regardless of the dirt-mov 
ing units used, and the cost per 
hour for owning and operating vari 
ous similar units which differ only 
in size is sufficiently small so that the 
deciding factor as to the best machine 
is the production rate in yards per 
hour. The primary objective for in 
rreased earnings therefore lies in in 
creased production. For example, if 
a tractor-scraper unit making ten 
trips per hour reduces its trip time by 
one minute, the number of trips is in 
creased by two per hour, an increase 
in production of about 16 trips per 
eight-hour day. 


“Money-Losing” Factors 


Time studies made in the field on 
actual jobs show that the following 
items are among the primary ‘‘money 
losing’ factors: 


1. Waiting for fueling and lubri- 
cation. 
2. Waiting to load. 

3. The wrong equipment for the 
job. 

4+. Abusive or improper use by 
operator, resulting im excessive re- 


pairs. 

5. Lack of routine policy for serv- 
icing and making minor adjust- 
ments. (Should be done at a time 


when machine is normally idle. 
6. Poor haul road. 


Earthmoving machines of today 
have not reached their maximum de- 
velopment, but they have however 
reached a point where the intelligent 
application of present-day models 
goes a long way in effecting maximum 
performance. 
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INVESTMENT IN FORMS, large item in con- 
creting cost, is determined by required job 


speed and by concrete setting time. With 
high early strength portland cement, forms 
filled one day can be re-used the next. On 
large girder-and-slab structure illustrated, 
contractor reduced formed area by 40 to 60 
percent by using each form set ten times. 
Forms filled one day were rolled into posi- 
tion the next, thus placing an acre a day 
under roof 


FOR TWO DECADES high early 
strength portland cement has pro- 
moted the use of line production 
methods in the construction of con 
crete structures, a time- and labor- 
saving practice which has proved so 
effective in industry. Unproductive 
time spent in waiting for concrete to 
harden has been practically elimi 
nated resulting in accelerated sched- 
ules that have meant savings in con 


Tue Decades of Serice 


Prove Structural Soundness of 


High Early Strength Cement 


SINCE THE INTRODUCTION of high early strength portland cemen ; 
this country in 1927, designers and builders have developed techn; . 
which permit the placing of concrete one day and the use of it the ney 
On this twentieth anniversary there is timely interest in a reappraisal ¢ 
the attributes of fast-hardening concrete in expediting the building 


many types of structures, and in the performance record 


on inspec. 


tion of many structures some of which have seen two decades of service 


THE BASIC DIFFERENCE in performance 
between high early strength cement and 
regular portland cement is that the former, 
through refinements in manufacture, pro- 
duces service strengths in 24 hours instead 
of the week or more required for the 
older type. This increased rate of strength 
gain, while demanding no basic change in 
placement methods, has permitted far- 


struction costs to owner and contrac- 
tor alike. 

When first introduced, high early 
strength cement was specified only for 
rush jobs such as in the Moffat Tun- 
nel in the Rockies. Later, however, 
the many contributory advantages of 
saving time on many types of con- 
struction through the use of a fast- 
hardening concrete were realized, 
and the new building material was 
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PORTLAND CEMENT 














(6) ORDINARY PORTLAND 
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bags per cu yd concrete 


COMPRESSION TESTS of 6 X 12-ia. cylinders made and cured at 50 deg F show 


cement content strength relation for high early strength and ordinary portland cement 


concrete 


cylinders are machine-mixed concrete with sand-gravel aggregate. 


to produce 3-in. slump. 
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Each value represents average of four cylinders tested in laboratory. 


Test 
Water is proportioned 


reaching economies through more efficient 
job scheduling and form use. Fast-hard. 
ening concrete has become @ year-round, 
ready-to-use construction material {o, 
buildings, hangars, bridges, tunnels, high- 
ways, reservoirs, fumes, precast piles, and 
@ great variety of supplementary structures, 
some of which are shown in the accom. 


panying illustrations. 


more widely specified. These advan. 
tages may be summarized under five 
main headings: 

1. Savings in form work due to the 
need for fewer forms, amounting toa 
much as 60 percent in form material 
and labor. 

2. Benefits to industry and com 
merce, which include savings of weeks 
in the completion of factories ané 
plant additions; avoidance of 
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FIG. 2. TESTS OF CORES from Waltham 
Mass., represent typical case history of high 
early strength cement concrete. Proguer 
sive gain in strength throughout 18 years 
service in heavy traffic is recorded. 


April 1948 * CIVIL ENGINEERING (Vol. p. 28 











ERECTED IN 37 DAYS, 13-story reinforced 
concrete apartment building (above) sets 
speed record for modern fire-safe construc- 
tion. Living space needed in hurry is thus 
obtained on New York Housing Authority 


| Cement i, 

t “ 

hy apn FECTIVENESS ot straight-line methods in building construction is illustrated (above) by fast 
“ppraisal , rection sch e made possible through use of high early strength cement. Speedy con- 
buildin . -_ rete beam-and-girder factory building with 20-ft bays, covering entire 
ag @ is L and City, N.Y., required forming of but 15 percent of area. Three times 

ON inspec. . many forms would be required for equal speed with ordinary methods. Thus two form 

| Of service “te (eosting $10,880 at 1940 prices) were saved. 


re efficient 
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PRECAST CONCRETE PIPE AND PILING 
bor { high early strength cement ex 
juction and increase plant effi- 
—_—__— ic Concrete piles for Tampa, Fla. 
Terminal were lifted three days after 
i driven to refusal 24 hours later 
INSPECTION OF UNDERPINNING work 
“ e in 1928 to stop settlement of 
———— 5 . na Museum of Natural History 
apt shows building in fine condition. Use of high 
¥ early strength portland cement decreased 


requirements by 75 percent and also 
truction hazards by speeding 
nd cleaning up of job site. 





project in Brooklyn, N.Y. 





PRECAST REINFORCED CONCRETE SLABS (above) form floors for 110 garden-type apart- 
ment buildings for United Nations personnel at Jamaica, Long Island, N.Y. Slabs made with 


quick-setting cement, cast in 115 molds, are lifted day after pouring. Floor system, which 
averages only 2! in. thick, including beams, slabs and girders, requires about half as 
much concrete as conventional construction. 


RELIEF OF TRAFFIC CONGESTION at one of busiest spots in suburban New York (below 
is obtained by widening Saw Mill River Parkway from four lanes to six, with center dividing 
strip, for distance of 2 miles from terminus of Henry Hudson Parkway to Cross County 
Parkway. Work is facilitated by use of 24-hour cement for closing-out paving, access lanes 
gas-station approaches, and gaps left for drainage work. 



































MISSOURI PACIFIC TUNNEL, Gray Sum- 
mit, Mo., constructed with high early 
strength portland cement in 1929, is in 
“excellent shape’ with “no maintenance 
expense’ according to engineers’ report 
Tunnel completion advanced date when 
double-track cutoff between St. Louis and 
Jefferson City could be placed in service, 
cutting expensive operating delays to mini- 
mum Drilling operations were closely 
followed by lining. Single form section 
used was moved forward 12 to 24 hours 
after placing concrete 





RELOCATION OF LINCOLN HIGHWAY 
east of Pittsburgh in 1930 required 600,000 
>a yd of fill 120 ft high in narrow valley 
Use of high early strength cement allowed 
ontractor to start fill two days after concret- 
ing began, hastening completion by two 
months. Project is in fine condition today 
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Net wat ) . er bag cement 


FIG. 3. CURVES SHOW typical water- 
cement ratio-strength relation of high early 
strength cement concrete at 1, 3, 7 and 28 
days. Graph represents average of 1,200 
6 x 12-in. cylinders made, cured and tested 
according to ASTM specifications 
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MARKING TIME WHILE CONCRETE HARDENS is expensive pastime on high-cost is 
provements. Through us2 of 24-hour cement on Cross County Parkway Bridge at Flee 
wood, N.Y., contractor saved thousands of dollars in forms, falsework and overhead 
forming only one row of ribs and moving forms sideways. Experience on ribs led to x 
of same cement for deck, with further savings; also on roadway, where it was placed in “aid 
weather and minimized freezing risk. Contract carrying $700-a-day penalty was finishes 


two weeks ahead of time. 


tie-ups through rapid rebuilding of 
floors, driveways, machinery bases, 
etc.; reduction of slow-order move- 
ment during railroad construction and 
maintenance; and minimum disrup- 
tion of traffic during street repaving. 

3. Time saving for the motoring 
public due to elimination of much 
detouring and congestion during high- 
way construction. 

1. Better curing resulting in 
stronger concrete, because the short 
curing period permits better curing 
practices under average job condi- 
tions. 

5. Uninterrupted winter work since 
with this type of cement, it is only 
necessary tomaintainconcreteat 60-70 
deg F for 24 hours, after which period 
it is service strong and unharmed even 
by zero weather. Formerly the high 
cost of prolonged heat protection 
caused the shutdown of concreting 
operations in cold weather. 


Tests Prove Strength and Durability 


Since time alone can demonstrate 
the ultimate strength and durability 
of concrete, a number of 20-year-old 
pavement cores of high early strength 
cement concrete were recently tested. 
The tests were conducted by the Pitts- 
burgh Testing Laboratories for the 
Lone Star Cement Corp., which in- 
troduced Incor, the first high early 
strength portland cement, in 1927. 
The cores tested came from the coun- 
try’s oldest pavement in which this 
type of cement was used—at Lime- 
dale, Ind.—and showed strengths of 
7,800, 8,150, 7,790, 8,000 and 8,200 
psi. Other core tests also showed a 
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continuing strength gain after near 
20 years of service. A condition 9g 
vey was also made covering all typg 
of projects, many of which had be 
in service for two decades. Grap 
illustrating the characteristics of hig 
early strength portland cement 
pear in Figs. 1, 2, 3 and 4. 
An example of a structure on whid 
savings were realized by the use 
24-hour-cement is the George We 
inghouse Bridge, built in 1930-1931 
carry the Lincoln Highway 1,500iti 
five spans across Turtle Creek Vall 
(Continued on page 74) 
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FIG. 4. EFFECTIVENESS of high 
strength cement for watertight cos: 

after short curing periods is shown tests 2 
6X 2-in. disks under 80-psi water presu® 
Disks were substantially watertigh! st 
3 days as compared with about 10 for . 
crete made with ordinary portland cem® 


Vol. p 28 























a high-cost a, 
Sridge at Flea 
d overhead by 
ribs led to op 
} Placed in caj 
ly was Tnushed 


after near} 
ondition sy. 
ing all type 
ich had ‘etd 
les. Grap 
istics of ng 
cement ap 


ure on whic 
y the used 
eorge Wes 
930-1931 8 
y 1,500 fti 
“reek Valle 
e74 


rn 
oe | 


on 


_ 


EN UNDISTURBED clay sam- 
tained by hand, the choice 
tools is important since the 
roper tools results im a con- 


iTse 


AALS \ 


Improved Technique Saves Time 


Undisturbed Chunk Samples 


R. W. BRANDLEY and S. D. WILSON 


Teaching Fellows in Soil Mechanics, Graduate School 
of Engineering, Harvard University 


students are required to obtain un- 
disturbed clay samples from the pit 
of a local brick company. Removal 


of these samples with conventional 
clay spades and wire saws has been a 
back-breaking 


g of time. In the soil 


it Harvard University, time-consuming and 








in Obtaining 
of Clay 


undertaking. To expedite the work, 
the writers developed a clay knife 
made by fastening a loop of soft steel, 

1X */4X8 in., to a suitable wooden 
handle (Fig. 2). In principle, this 
knife is similar to the power-driven 
knives developed for tunneling in clay. 

The purpose of such a clay knife is 
to cut narrow slots into a clay bank 
to a sufficient depth to permit a large 
wire saw to be used for cutting the 


STEPS IN OBTAINING UNDISTURBED SAMPLES of clay include: (a) Cutting vertical slots with specially designed clay knife; 
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cutting sample free with wire saw; and (c) final trimming and shaping of sample. In view (d) sample is removed from vertical face. 
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FIG. 2. IMPROVISED TOOLS for sampling 
clay include clay knife (right) made from 
loop of soft steel fastened to wooden handle; 
and wire saw made by stretching piano wire 
across pipe frame, dimensions of which are 
governed by size of samples to be obtained. 


back and bottom of the sample Che 
dimensions of the frame of the wire 
saw depend on the size of sample to be 
obtained. The wire saw illustrated 
in Fig. 2, made by stretching a piano 
wire across the 12-in. open throat of a 
frame of '/»-1n. galvanized tron pipe, 


was found satisfactory for cutting 
samples about 10 in. in width. For 
most clays piano wire No. 8 was found 
satisfactory. For stiff clays a heavier 
piano wire is recommended. 


Sampling from an Inclined Face 


After all the dried and disturbed 
material has been removed from the 
surface, a step is cut into the face of 
the slope with a clay spade. Then 
the clay knife is used, as shown in 
Fig. 1 (a), to cut vertical slots, about 
3 in. wide, spaced to fit the wire saw. 
The clay knife, held firmly in a hori- 
zontal position, is moved downward. 
The clay ‘sausages’ curl away from 
the bank and are easily removed. 
The sample is cut free by inserting 
the wire saw, Fig. 1 (6), which is first 
pulled down along the back of the 
sample and then forward along its 
bottom. The wire saw is used with a 
steady, continuous motion. 

If the sample is difficult to dislodge, 
it may be loosened by inserting a 
shovel horizontally, slightly below 
the bottom cut, and gently prying 


upward and forward, fol! wing wh 
it is slid out onto a flat ban 
trimmed and shaped with the ,- 
saw as shown in Fig. 1 (¢). 7 
Sampling from a Vertical Face 
When sampling from the yen; 
face of a cut or test pit, the a. 
knife is utilized to cut a 3-in, yer. 
slot on each side of the sample oa 
a 3-in. horizontal slot above i 
wire saw can then be inserted throes: 
the upper slot, pulled first down»... 
to the bottom, then forward, a) ‘the 
sample removed as before. Se p, 
1 (d). ‘ 
With minor variations in technjo» 
the clay knife and wire saw cay 
used to obtain chunk Samples {ro 
most fine-grained soils whose naty) 
water contents are greater tha: thes 
plastic limits. When stones, 
layers, or coarse silt layers ar , 
countered, the wire saw cannot » 
used. Instead, the clay knife my 
be utilized also to cut the back ay 
bottom of the sample, a much me 
time-consuming procedure. 





Critical Collapsing Load for Columns of 


Variable Cross Section 


ROSS LAURENSON 


Lecturer, Division of Mechanical Engineering, 
University of California, Berkeley, Calif. 


and R. V. BREMER 


Structural Designer, Public Service Electric 
and Gas Co., Newark, NJ. 


IN 1941, when the U.S. Maritime Commission was preparing to increase 
greatly the production of ships for the Merchant Marine, one of the numer- 
ous structural problems considered was the design of tubular steel cargo- 
handling booms of variable cross section. An investigation was made and 
a report prepared—‘‘Euler Critical Loads for Stepped Booms and Deter- 


mination of Most Economical Proportions,"’ by the authors. 


Since these 


results are applicable to any design of similar compression members, the 
pertinent data are here presented for more general use. 


IN THE Theory of Elastic Stability, 
fimoshenko gives the theoretical de- 
velopment of the critical collapsing 
load (P..) of a column constructed 
of a mid-section and two smaller end 
sections. He shows that the critical 
load of such a column may be ex 
pressed by the equation 


mEI, 


] (1) 


P 
in which /, is the moment of inertia 
of the mid-section, and / is the total 
length of the column. The value of 
the dimensionless coefficient m is de 
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termined from the following trans- 
cendental equation’: 


l—a I|ml, ns 
tan ( 7 = | I, tan (5. m) = 


In this equation, /; is the moment of 
inertia of the end sections, and a is 
the length of the mid-section. 


! Equation 2 is a rearrangement of Timoshenko’s 
Equation (5), page 130, Theory of Elastic Stability, 
to make it apply to symmetrical columns hinged 
at the ends 


Since Eq. 2 cannot be solved for 
in terms of the other quantities, it 
necessary to resort to a table of values 





TABLE |. VALUE OF m FOR USE IN 
CALCULATING CRITICAL COLLAPS. 
ING LOAD (P.,) OF THREE- 





SECTION COLUMNS 
7 | 
13).2|.3/).4'5 6/7 8 8's 


Z 180 348 42759) 6.49 B12 993 965 


4 499 464 56i G70 186 467 068 874 7 
4 1508 576 6.68 761 85) 975 967 #79 
E (607 674 75 8.27 0.99 946 975 98! r 

GS 6% 187 6.19 B77 9:24 960 O78 985" 
7 81 79 674 915 948 970 981 9% r 
[895 6.00 918 945 65 976 96 985 * 
Q 924 948 956 969 976 962 905 9% * 


= es es et . 








Lo] tt| et stir? gt gf rf a 
mE, 
Re® t 

eo 





‘yn’ 10 8b oBTANED PY 
INTERPOLATION 


_ 


— 


nore 
WTERMECIATE values F | 
| 

| 

j 

















April 1948 © CIVIL ENGINEERING (Vol. p 








board 


vith the = 


ical Face 
1 i he vert , 
pit, the 


oil, y erty 


Sample 
ve it 


erted throyss 


St downy 
Ward, ar 


re. Se ; 


in techn 
» SAW ca 
samples {r 
vhose nater 


eT thar th . 


stones 
‘vers are 
W Can 


y knife mys 


he back 
L much n 
re 


solved for 
antities 
ble of values 


967 979 7 
O75 98) 
a76 905 7 
$5) 9% r 
ou 96° 
O65 8 * 


«ft vi « 







(Vol. p. 


I! wing Why 





rot mn 


u(t 


for specific ratios of 
Such values are given 
he table.is the same 
\y Timoshenko except 
has been extended and 
ilues added. By use 
tabl ind Eq. 1, the critical 
' ree-section column can 
ited. 

nation of the critical 
ns of more than three 
mes somewhat more 
account of the in- 
number of variables 
1 manner which is the 


matically as was used to 
nine Eqs. 1 and 2, it can be 
» that the critical load of a five- 
column, as before, may be 
mEd; n 
pP (. 

‘ 
is the moment of inertia 


id-section. The value of m 
ise is determined from the 


(gaan (Sv) 


y 
/ a f 
j ) + tan (Sy mi) 


(* 7) , 
ye rQ"7 .(4) 
uation, J,, Jo, 4, and i 

if inertia and lengths of 
termediate sections, respec 
is again the length of 


midsectio1 


uation 4 is perfectly general and 


St 


ssumed that the 
Ss were 


d directly to determine 


pe ust 


ny particular set of conditions. 


nt 


the determination of tabular 
i m was found to be imprac- 
however, because of the large 
labor involved in the nec- 


trial-and-error method of solu- 
Variati 


min the length of the 
has an important effect 
but the latter is 
ticularly sensitive to moderate 

in the lengths of the end 

hus, for convenience, it 
four end sec- 
1 equal length, and the 


critical load, 


] 


lin Eq. 4. 
s, m values can be cal- 
uming a range of spe- 


ilues for the ratios I,/Is, Is/Is, 


as was done for the previous 
lata are presented in 
the use of this table 
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and Eq. 3, the 
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Sunentiiem cal. CRITICAL COLLAPSING LOAD (P.,) OF FIVE-SECTION 
COLUMNS 

umn can be cal- 

culated as easily I a Ty Li] ssa fh 

as before. Since | J, 3/4! o (e' o's 3 ).4/5/).617).6)9) 
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data may be used | 6_ 8% 994) 8 | 28 947 
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ae a 627568901 226947] 5 | | 098 9% 999 954.064 

that the critical 1-6! $77 O10 986 9561.6) | \9.24 944957968 

loads determined |.7. 918 942 961] 7 ‘[oi=.6) 948 96) @2 

in this manner do |.8 | «945 964) | _ |963/ 975 

not assume any | 9 969] 9 | kew@rt 

particular shape | J, I, Jl, 

for the various Is 3 4 [S| é | 7) 819) 1 D« mET, 

cross sections. It |.2 ‘679 908 977 049 948 054 960 | ca 1 

can be seen that B 887 919 997 948 957965 @70) «| ios 

— ee OF 14 925 942 954 9.68.969974 |, INTERMEDIATE VALUES 
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rectly compared, |-7. 9.70 975 960 SECTIONS ASSUMED To 
and further that |.8 | 996/9.01) 4 See, , LATS & 
they may also be o | P 9.82 He im PPFKCT ow 
compared to col- _ 
umns of a single 
straight section, for in this case the are obtained with the approximate 


Euler equation for critical load is: 


. rk] . 
P.. = ee 


with an m value equal to r*. This 
relationship is further clarified by 
an inspection of Tables 1 and 2, which 
show that as a change in proportions 
is made approaching a _ constant 
section, the m value approaches r°. 

Under these conditions, it is evi- 
dently possible to assume a particular 
shape of the cross section to be used, 
and then to determine the number 
of sections, the proportions of a to /, 
and ratios of the moments of inertia, 
which will result in the highest value 
of the critical load per pound weight 
for the column. For any particular 
design, possibly the best method 
would be to calculate the critical 
load per pound of a series of possible 
combinations and to make a choice 
among them. 

As tubular construction is very 
often used for compression members, 
a detailed analysis to determine op- 
timum proportions was made. The 
analysis indicates that best conditions 
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ratios listed below: 


NUMBER or 
SECTIONS 


Three Five 
Ratio of mid-length to total length 
n/t : 0.8 0.7 
Ratio of end to midd!e moments of 
inertia 0.3 0.2 
Ratio of intermediate to middle mo- 
ments of inertia 0.6 
Percentage gain of P-,/W over that 
of single section 6.8 8.0 
These results indicate that for 


tubular columns a rather high ratio 
of mid-length to total length should 
be used, coupled with a low ratio 
of end moment of inertia to middle 
moment of inertia. (In choosing the 
end section, a check should be made 
to ensure that the direct stress on 
that section does not exceed the allow- 
able compressive stress of the ma 
terial.) 

In general, with regard to multiple 
section columns, it appears that by 
careful proportioning, a weight sav 
ing of from 6 to 8 percent may be 
realized without loss in strength. 
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Says Engineers Must Establish New Professional Standards 


Dear Str: Perhaps some of the ills of 
the civil engineering profession may be 
traced to the efforts made to cure them. 
This reaction comes from reading the 
excellent analysis of the EJC report by 
John Girand in the January issue of Crv1L 
ENGINEERING Iwo features of that 
inalysis need careful consideration. The 
first is the thesis that increased education 
leads to increased earning power. The 
second is the attitude that administration 
must, of necessity, be separate from 
engineering 

In most of the fields served by civil 
engineers, there is a tend ncy to regard 
the man with graduate training as a 
theorist, or at least as a specialist, and 
thus, one who can never hope to advance 
to the more highly paid administrative 
jobs. With this attitude, the educa 
tional treatment as a cure for the eco- 
nomic paralysis of the engineer may defeat 
its own end 
such an attitude. Not only does the 
average engineering school underempha- 


There is some reason for 


size business and management training, 
but there are limitations on the facilities of 
the schools themselves. While patients 
can be brought into the medical schools 
and pilot plants can be set up in chemical 
laboratories, it is impossible to bring 
bridges, highways and dams into the 
engineering classroom Cherefore, the 
civil engineer must obtain a large part of 
his training on the job 

It is often said that the lack of social 
ind cultural training of the engineer 
handicaps him in advancing to positions 
of authority. Such development cannot 
be attained by measured doses of educa 
tion in speech or “the humanities.”’ 
Culture, like religion, is a state of mind 
induced by years of proper associations 
and gradual training. Two or more 
years of general college work prior to 
professional training would accomplish 
much in this regard, particularly in allow- 
ing the potential engineer time to benefit 
from campus activities and associations 
which the grind of the average engineering 
school curriculm does not permit. This is 
the system followed by schools of medi 
cine and law. Its drawback in civil 


engineering is that nobody wants to go to 
college six or eight years to prepare him- 
self for the low-salaried jobs generally 
available in the profession. 

Hence, before education can contribute 
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its greatest potential, the profession must 
offer greater rewards. This is in line 
with the development of medical and 
legal education. In these fields, earning 
power increased first, and higher educa- 
tional standards followed. 

This brings up the second feature of the 
EJC analysis. There is a tendency, even 
among engineers, to consider administra- 
tive jobs as non-engineering functions. 
This is not in accord with the meaning of 
the verb “to engineer,”” which Webster 
defines as “to plan and manage...”’ It 
is not in accord with the history of manage- 
ment technique, which was largely de 
veloped by engineers. It is not in accord 
with the requirements of modern indus 
try, where more executives have engineer- 
ing training than any other. In govern- 
mental agencies (which are not noted for 
efficient management) we do not see 
many executives with engineering train- 
ing. Yet here we find nearly half of our 
civil engineers. 

In recent years, a number of “profes- 
sions” have sprung up which tend to 
appropriate the management functions of 
engineering. Like the galaxy of chiro- 
practors, naturopaths, and others practic- 
ing the healing arts on the basis of super- 
ficial training, a horde of clerks and 
graduates of “‘snap’’ college courses have 
set themselves up as judges of policy and 
personnel in dominantly engineering 
organizations. 

To increase the earning power of civil 
engineers, it is necessary to go after these 
administrative jobs, wherever the superi- 
ority of engineering training can be 
demonstrated. Standards must be set 
up to distinguish the engineer from the 
technician on the one hand and from the 
scientist on the other. It is necessary to 
recognize that the essence of engineering 
is use of judgment in planning and 
management of certain definite activities. 

The American Society of Civil En- 
gineers can, with profit, study the 
methods used by the American Medical 
Association in outlawing quacks, in 
distinguishing between practitioners and 
technicians, in insisting on definite stand- 
ards to obtain recognition, and in mak- 
ing its recognition virtually mandatory. 
Under such a policy, the quality of medi- 
cal skill in this country has progressively 
improved. 

When a system of accrediting engineer- 


ing work is installed similar to tha wed 
in accrediting colleges, the latter y; 


a ; lke 
in a position to contribute more » the 
advancement of the profession. 

F. H. Ketioce, M ASCE 


Head, Dept. of Civil Ex 
University of Miss: hi 
University, Miss. 


a 


Information on Professional 
Engineering Law Availabh 


To THE Epiror: Members of & 
Society who are interested in practice » 
consulting engineers may be glad | 
data on states that prohibit professiog 
engineering by corporations 

The outstanding example is New \ut 
State for engineering corporations 
ized subsequent to 1935. Other s 
with similar provisions in various dee 
are Rhode Island, Connecticut 
sylvania, Ohio, South Dakota 
and Washington. 

Some states such as South Carolin 
have an ambiguous requirement in th 
regard, 

The National Council of State Boark 
of Engineering Examiners, Post (fic 
Drawer 1404, Columbia, §.C., publishes 
at cost for $2 a digest of the laws of th 
various states as to professional enginee 
ing. 

These data were obtained throu 
lawyer, the National Society of Prois 
sional Engineers, and the National ( 
cil for State Boards of Engineering ! 
aminers. 

GrReGorY M. Dexter, M 
New York, N.Y. 


: 


Need for Research in 
Concrete Mixes Is Stated 


To tHe Eprror: In the 
“Grouted Gravel Fill and Precast > 
Provide New Face for Barker Dat 
by Messrs. Davis, Jansen and Ne 


lands in the February issue, it 1s sta! 
that “‘Alfesil, which is the trade name jot 
a very finely divided siliceous male™ 
was employed in all grout muxes : 
that it “possesses the property & °" 
bining with calcium hydroxide liberate 
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ss of hydration of the 
re contributes to water- 
mg-continued gain in 
eves that an admixture 
siliceous material, either 
or inert, may indeed be 
rete in many cases. As 
_obining with free lime it is his 
the cement for Bonne- 
necially designed to meet 
liarly exacting conditions 
‘n that structure, what- 
Its specification called 
rerinding with the cement 
.ctivated silica which would 
the free lime released by 
f the cement to form cal- 
ite. an insoluble compound 
i voids and contributed to the 
A casual consequence 
fication was the elimination 
,f Washington and Oregon 
se mills either could not, or 
ould not, manufacture this 
emenit. 
ears ago the writer had the 


inspect Bonneville Dam 


and found its concrete to be in excellent 
condition. Its inspection gallery, how- 
ever, revealed a certain number of fine 
cracks and leaks, at which appeared the 
familiar white calcium deposit and incrus 
tation that characterizes surfaces on which 
water that has worked its way through 
the concrete has evaporated. Also there 
were a few scattered small stalactites of 
the same material on the roof of the 
gallery, and in the marginal gutter there 
was a lining and incrustation of it. 

From this it can be concluded either 
that there is need for broader and more 
extensive research and investigation, or 
that “‘tis but a patch on beauty’s check” 
and inconsequential, anyway. Ross Dam 
on the Skagit River, in Washington, with 
a very well-graded sound aggregate, 4 
sacks of Type II cement per cubic yard, 
with 0.6 percent maximum alkali limita 
tion but without special research or finely 
divided silica, is producing concrete of the 
very highest strength and quality. 


Homer M. Haptey, M. ASCE 
Consulting Engineer 
Seattle, Wash. 


Closes Discussion on Angle Trisection by 
Graphical Methods 


lo supplement my 
\ngle Trisected by Graphical 
the January issue of CrvIL 

I should like to suggest 

f angle trisection. Com- 
presented by 


EDITOR 


he methods 
sers of my article will also 


it the angle to be tri- 
isect a and on each side and 
rom the bisector draw par- 
ind C. At any random 
lraw arc DE, cutting lines 
ind G. Join F and G 
ind distance or radius 
arc cutting DE at 1, 
and radius GF in- 
Join F 
rhe three equal 
and Gi’ subtend equal 
isect the angle 141’, which 
the angle submitted. 
rocess is the reverse of that 
trisecting a given angle. 
lace, the chords are estab- 
angle fitted to it, while 
, the angle is given and 
be found 


enter & 
tting DE at 1’. 


x 
v7) nd 
ind 


ter ‘ 


sever ther cases, arcs are estab- 
ter at A, and the points 

16 are found. It is evi- 

inite number of arcs are 

he few points shown in- 

| controlling line passing 

‘68 the point is remarkably coin- 
nt wi traight line. It is ap- 
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parent that with small angles up to the 
angle shown, the controlling line would 
be almost straight. 

In view of the foregoing, it would 
only be necessary to use fwo arcs, one on 
each side of the point P, and the approxi- 
mate position of P for this purpose may 
be found by a line parallel to B and C 
at a distance slightly less than B to C. 
A line joining points 4 and 5 intersects 
the leg of the angle at point P. 

With center at A and radius AP 
inscribe the arc PORS, cutting lines B 
and C at Q and R, respectively, and the 
other leg of angle a at S. Join PQ 





A 


FIG. 1. SHOWS ANOTHER GRAPHICAL 
method of angle trisection. 
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GR and RS, and these three chords sub 
tending equal sections of the angle a 
provide the trisection. In order to keep 
the point P in the range where the inter- 
section of the leg of the angle with the 
controlling line is more precise, it may 
by desirable to add some factor (or mul 
tiple) of 22 deg 30 min to small angles and 
after trisection, take away a third of the 
factor (or multiple) used from the tri 
section. Any factor or multiple of 22 
deg 30 min may be obtained by bisections 
of 60- and 90-deg angles—that is, angles 
in an equilateral or right-angle triangle. 
For larger angles over, say 60 deg, sub- 
tract a factor or multiple of 22 deg 30 
min and, after trisection, add a third of 
the factor or multiple to the trisections. 
The foregoing method of trisecting an 
angle appears unusually simple and 
essentially correct, since it is only neces- 
sary to use two arcs, one on each side of 
the point P, to establish that point, which 
fixes the starting point for intersection. 


Closing Comments 


In presenting the three methods of tri 
section of an angle by graphical means 
I have strictly adhered to the use of 
compass and unmarked straightedge 
It will be noted in Fig. 1, in my article 
in the January issue, that I have used a 
pair of dividers to transfer one length 
from one plot to another, but since the 
angle was already trisected it should 
have no bearing. Moreover, it is not 
necessary in any case, for by establishing 
the points x, y and z below the base line 
of the angle, it is left in its original posi- 
tion. A well-known encyclopedia defi- 
nitely says that an angle is impossible of 
trisection under restriction to the use of 
compass and unmarked straightedge 
only. My only claim is that it may be 
done with an accuracy equal to that 
obtainable in any problem of Euclid, 
limited by the skill of the best draftsman 

Mr. O'Farrell a rather in 
genious method by using a subsidiary 
equilateral triangle and, apparently, an 
arbitrary radius of 1'/, times the chord 
I have computed a trisection by this 
method, using seven place logs, and it 
gives a remarkably close approximation 
well under 1 percent. However, this 
method has one characteristic in common 
with the others presented, in that a 
length or distance is transferred by scale 
or otherwise from one place to another 
so that they do not conform to the re- 
striction noted above. 

The methods given by Messrs. Berg 
man, Jordan and Ramirez have also a 
common element in that they fit a selected 
length by trial series, into such a position 
(not previously established) that, if 
correctly done, would trisect the angle, 
but these again are not embodied in any 
problem in Euclid covered by restrictions 
of compass and unmarked straightedge. 


presents 
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In the three methods I have presented, 
there is common characteristic 
that ts, the intersection of the arc of the 
angle to be trisected as with a flat curve, 
between points, which may be 
infinitely close together but for visual 
production so close that a straight line 
joining differs little from the 
curve that even theoretically it may be 

for very small 
and tangent are 


one 


two 


them so 
considered exact 
angles, the arc, 
straight lines. 


since, 
sine, 


In my first method, I have given an 


equation to establish the direction for 


+ 


the radius A,X for the quarter point. 
However, this is not necessary and was 
only given to make the process easier to 
follow. By subdividing into four equal 
parts, the quarter of the arc of the angle 
with radius four, it is evident that three 
parts represent the change in a negative 
direction and four parts in the positive, 
so that by extending the long arc to one 
of these subdivisions a, joining that with 
the center D, and drawing a parallel line 
through A,, it establishes the point X. 
James B. Goopwin, M. ASCE 


Toronto, Canada 


Freeman Traveling Fellow Reports on European 
Harbor Installations 


Lt. Col. George F. Dixon, Jun. 
ASCE, who as the Society's first postwar 
Freeman Fellow is making a study of Euro 
pean installations to maintain 
channel depths by induced scouring, has 
submitted a report on the first months of his 
work. United States harbor channels re 
gutre $25,000,000 of dredging work an 
nually by the Corps of Engineers, and 
Colonel Dixon's project involves a study of 
possible savings that may be effected. 
Excerpts from his report follow. 


ha rbor 


I WILL REPORT a few of the more inter 
esting attempts that I have seen to reduce 
the silting up of harbors. Naturally, a 
big part of the solu 
tion to this problem 
is the proper loca- 
tion of breakwaters, 
jetties, and training 
walls To bring 
out the complicated 
nature of this 
[proper location |, I 
briefly cite the case 
of the breakwater at 
Zeebrugge, Bel- 
giuim. . The sea- 
wall, which was built 
1900-1908, in effect also serves as 
the wharf for ships. It is some 3 km long 
and 80 m in width...and was built with 
an opening, a claire-voie, 300 mlong. After 


George F. Dixon 


from 


construction and due to conditions ina- 
ccurately known at the time, the harbor 
began to lose depth and dredging had 
to be resorted to 

In 1936 the problem was studied by 
Professor Thijsse at Delft by means of a 
model. The problem was given to him 
with the His solution 
was the filling in of part of the harbor. . 
Later the problem was given to Mr 
Lamoen, of the Antwerp Laboratory, who 
made movable bed models of the harbor 
and numerous The 
condition of the closed clatre-vote was re 
Mr. Lamoen's 
the 


seaw all closed 


conducted tests 


moved this time, however. 
recommendation was to construct 
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“Delft fill’ and, in addition, build an 
sland..., the claire-voie being left open. 
The model tests indicate that such a solu- 
tion will maintain the depths along the 
seawall—the berth for large ships—and 
in the vicinity of the entrance to the canal 
to Brugge. The suggested construction 
would approximately $30,000,000 
and would save about $270,000 annually 
in dredging. A final decision has not 
been reached by the Belgian government 
as to whether to go ahead with the con- 
struction or not. 

A different approach has been at- 
tempted in the small harbor of Terschelling 
on the Island of Terschelling, which is one 
of the string of islands separated from the 
mainland of the Netherlands by the 
Walden Sea. This harbor comprises a 
channel with three docks, which connects 
with the so-called “Oostelijk Ras,” a 
shallow basin enclosed with a stone dam. 

During flood-tide the seawater streams 
through the harbor gully and into the 
“Oostelijk Ras.” During ebb-tide the 
channel is flushed out. By this means 
the tidal prism is materially increased. 
During a normal tide approximately 700,- 
000 cu m of water streams through the 
restricted harbor channel giving rise to 
maximum stream velocities of 0.45 m per 
sec during flood and 50 m per sec during 
eqb. These velocities are effective in 
keeping the silt moving through the 
channel.... As a result dredging is 
reduced, in the opinion of the harbor 
engineer, by 60 percent. 

The effectiveness of the “‘Oostelijk Ras” 
is gradually being reduced because it is 
filling with silt. Its bottom level is now 
99 m above normal low water, and this 
where the normal tidal range is only 1.70 
m. But such is the problem with flush- 
ing basins, the dredging still has to be 
done, but with the advantage that it need 
not be continuous or in the harbor channel 
where it would interfere with traffic. 

Blankenburg is a small fishing harbor 
on the northern shore of Belgiuin about 2 
It was of inter- 


cost 


miles west of Zeebrugge. 


est to me because of the succes . 
flushing basin in eliminating aj dreds] 
in the harbor channel. The wk . 
basin itself is separated from the ju. 
channel by sluice gates. i 
are mounted on vertical axes jp _ 
way that they can be manually »:.) 
quickly at low water and when the t 
is full to give a very sudden thashing act 
to the channel. The basin is son 
fill during very high tide (on the wal 
of about five times a month). Th nt 
are then closed and the water retain 
until very low tide when the gates or oa 
denly opened. By so timing the opens 
and closing of the sluice gates, jt is os 
sible for the harbor engineer to et 
much as 5 m of head in the basin, Dos. 
the 15 min. it takes to flush out th be 
bor channel, the current velocitic: » 
extremely high and navigation is » 
permitted... . 

The naval base of Den Holder is jocaw 
on the northern tip of North Hollani- 
near the entrance to the Zuider J 
This harbor channel has been maintains 
without resorting to dredging by utilixgy 
the tidal prism to scour out the channd 
This tidal prism is effectively increased 
means of a jetty.... During ebbtie 
the velocity of current through the harbe 
channel has been great enough so the 
from 1843 (first records after the 
struction of the works) until 1914 tk 
depth of the harbor channel increas 
From 1914 to 1932 the depth held 
stant. Since 1932, because of the closing 
of the Zuider Zee by the great dike ina 
North Holland to Friesland, the chan 
has been gradually losing depth 
dredging is now required. 
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Need for Trained Traffic 
Engineering Staff Cited 


To tHe Eprror: “Traffic Improve 
ments Through Traffic Engineenn; 
title of an article by Wilbur 5. Smt 
the March issue, is a misnomer 
appropriate title might be “Is 
Engineering, Engineering and a Cure i 
Congestion?” The answer would be : : 
and ‘“‘No,” depending upon ones cet 
tion of traffic engineering. 

Professor Smith includes highway p« 
ning, economics, design, construc 
maintenance, regulation, admunstrave 
and something termed “‘control characte 
istics." Yet he limits his concep' 
trafic to private automobiles and a ce 
mention of pedestrians, forgetting ov" 
billion transit passengers and tens 
millions of tons of merchandise ™ 
over public ways. al 

I think engineers will agree that "° 
certain remedies will reiieve the pam 
discomfort of the common cold, they - 
no more a “cure” for it than are Protes 
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ous can continue to be a signifi- 

: the training of the civil 


t ill 


ik 


tliatives the “‘cure’’ for 
idents. 
police and school per- 
ongratulated on their 
to date with one-way 
signals and markings, 
rohibitions, controlled 
ites for through traffic, 
tions and other street 
enforcement and the 
nublic traffic habits. 
me traffic improve- 
tever label they are 
Engineering, Enforce- 
ion 
ed to make greater traffic 
. higher traffic CQ and 
large and small have a CQ 
is. an insufficient civic 
and funda- 
one is to 


uotient”’; 
nent number 
‘ews of business leaders 


. 


and public officials on sound and suitable 
measures for expediting the movement of 
its people and goods. Civic cooperation 
and mutual understanding of each other's 
problems and responsibilities are a must for 
traffic improvements. 

Most cities do not have full-time, per- 
manent staffs of trained and experienced 
traffic personnel, and naturally their 
traffic TQ, or “Technical Know-How,” is 
low. 

A city can, however, secure competent 
and experienced traffic advisers who will 
provide a start-to-finish or sustained serv- 
ice aimed to raise the TQ by acting as 
coaches to city engineers, police, planning 
and educational authorities, while work- 
ing On specific problems and organizing 
civic agencies for traffic action. 

Lestie WILuiaMs, Assoc. M. ASCE 
Traffic and Planning Engineer 
New York, N.Y. 


Summer Survey Camp in Civil Engineering Education 


Held Important Career Asset 


em: The summer survey 


r. Itoffers wide opportunities for 
ntil 1914 th ae P 


ood living as well as in the 


sung manhood both in the 


Because in no other 


idemic course will failure to accomplish 
editably be more obvious to the student, 
camp program hastens the develop- 


nent of initiative and resourcefulness and 


the 


logical pursuit of a 


to its successful conclusion. 
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if Cited ective abbreviation is not necessarily 

I No reason exists, however, 
r humbling the teaching of the basic 
ying in the civil engineer- 
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many institutions there has 
rogressive abridgment in 


the 


program, such 


by engaging the least- 


ed personnel and having them 

uungest students. 
struction has been crippled 
he general unwillingness to hire cap- 
it higher 
nnel up-grading program 


Sound 


wages and to 

olS where many instruc 
ind where relatively little 
forded to advance. 


eat educational value at 


mp as long as its program 
tud 
} 


nt a chance to practice 


the principles with which 
icquainted in his campus 
the impact 
her courses in 
riculum, 


of increased 
the civil 
surveying has 


buffeting and progressive 


instruction has taken 


place. Today curricula building in en- 
gineering is concentrated more and more 
around the physical sciences and engi- 
neering principles with less time devoted 
to details of engineering processes. 

While few courses in civil engineering 
are of more immediate usefulness to the 
undergraduate or graduate than survey- 
ing, its utility is not limited to this group. 
Not only mechanical and _ electrical 
engineers, but engineers in all branches of 
the profession encounter experiences 
when they will find it necessary to review 
the broad outlines of some proposed proj- 
ect as depicted on a map, to read a 
property description, or to perform 
sundry tasks which will be made easier if 
a perspective, at least, of surveying 
principles and practices has been acquired. 

Currently one application of surveying 
knowledge that is of particular impor- 
tance is its use in the conduct of modern 
warfare. While a large body of necessary 
technicians can be rapidly trained, a 
nucleus of capable administrators and a 
field of candidates of broad technical 
training from which additional required 
numbers of supervisors can be obtained 
are necessary. High organizational effort 
as well as technical competency of the 
highest degree are imperative for the co- 
ordination of work of all air, sea, and land 
surveying groups. 

To a large and ever-increasing extent, 
the sole justification for the summer sur- 
vey camp in civil engineering education 
is the promise of solid benefits that are to 
be obtained over and above the loss to be 
sustained by the student as a result of his 
not being available for employment dur- 
ing this period. The chief purpose of the 
camp, therefore, is to provide genuine 
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practice in the execution of large-scale, 
professional engineering surveys, together 
with the opportunity to lead party opera- 
tions so that a degree of managerial ability 
or administrative competency is devel- 
oped. While it is difficult to justify the 
expenditure of even a few days’ time in 
such exercises as geodetic and hydro- 
graphic surveying whose professional 
practice absorbs but a very small percent- 
age of graduates, it is highly worth while 
to present opportunities to plan party 
operations, to select suitable working 
procedures consistent with the teachings 
of the classroom and common sense, and 
to employ good judgment in the delega- 
tion of duties to members of the party and 
diplomacy and tact in coordinating all 
efforts. Granting such ideas are im- 
planted, there will be stimulated a desire 
to produce at a reasonable speed a fair 
amount of satisfactory work each day, 
Good habits of carefulness, system, logic, 
and prompt decision are thereby formed. 

A vigorous and progressive program 
that not only requires the extended 
efforts of all students but also grants 
them a high degree of freedom in carrying 
out their work is highly desirable. Noth- 
ing impairs the teaching process more 
than the elbow type of surveillance as 
practiced by some well-meaning instruc 
tors. Effective use of time can be pro 
moted by the practice of distributing 
mimeographed assignments to the various 
parties each day and in advance of the 
time when they will be needed. Carrying 
lunch into the field when operations be 
come extended will eliminate the wanton 
loss of time incurred by a return to the 
dining hall at noon. The quality of 
instruction can be strengthened by the 
temporary employment of key instruc 
tors of recent field and office experience. 
Preliminary campus instruction must be 
provided since camp is not the place to 
secure manipulative practice in the use of 
the transit, level, and tape. A camp fail- 
ing to establish minimum entrance re 
quirements must operate on an elemen 
tary level which is not tolerable, and a 
camp with an over-solicitous staff seeking 
to check and oversee every movement of 
the student-surveyor’s time will fail 
ignobly to foster a spirit of independent 
work, will frustrate initiative, negate 
resourcefulness, and curtail speedy pro 
duction of work. 

Deletion of some of the work once con 
sidered vital to a camp curriculum and 
the streamlining of instruction must be 
accepted. Only through the most skillful 
management of fiscal policies, the exercise 
of the most discriminating judgment in 
the preparation of the academic program, 
and the expert introduction of character- 
building influences will the camp remain 
in the curriculum. 

Mitton O. Scumipt, Assoc, M. ASCE 
Urbana, Iil. 
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EDITORIAL: 


"Well, Young Man 


THOUGHT-PROVOKING, INDEED, is the following excerpt from a 
letter written by a Junior to the Headquarters Office: 


“The title of ‘Junior’ seems to carry in the minds of many of the 
members the idea of being seen and not heard. . . . There seems to be 
na attitude of expression by the older members of ‘well, young man, 
I'm glad you took engineering and joined our ranks, for we need new 
blood to make the Society grow in strength and power.’ Instead, the 
Junior more or less gathers the idea he is among the great and estab- 
lished and it will be a long time before his work or interest is of any 
consequence to the Society. It seems to me that in a large degree the 
Junior finds himself in the position of a tolerated apprentice whose 
efforts could be of no aid to the Society, instead of being the pliable 
new addition whose efforts should be encouraged and guided and 
molded to make him a better engineer and citizen of his community.” 


Certainly the attitudes expressed are not those fostered by the 
Board of Direction. A large part of every Board meeting is devoted 
to the problems of the younger engineers and study of procedures by 
which the Society can serve them better and encourage them to con- 
tribute more to the Society and to the profession. The study of pro- 
posed membership grade changes, now nearing culmination, and the 
recent enfranchisement of Juniors, certainly attest to an interest in 
the younger civil engineer which the author of the letter apparently 
overlooked. 


In any event, this frank and sincere statement affords a vivid demon- 
stration of the fact that it behooves each member to undertake a 
critical examination of himself, and each Local Section to peruse the 
type and conduct of its activities, to find whether or not relations be- 
tween older members and young men are what they should be. 


The condition decried by this particular young man is not pecu- 
liar to engineering societies. Since people are as they are, there 
always is a likelihood of grouping of friends in organizational meet- 
ings, and a lack of inclination to extend appropriate welcome to new- 
comers or to enlist the services of just as many members as possible 
in the activities of the organization. This is not true in many Local 
Sections, where there is found a spirit of bubbling good fellowship 
and a genuine interest in the welfare of younger members. 


Most young people are naturally somewhat hesitant to thrust them- 
selves into the presence of older men. Perhaps they do not realize 
that the converse often is true. Rarely is an older man found who 
does not enjoy the company of young people, who does not have the 
desire to extend a kindly hand, and who does not feel complimented 
at being asked to advise and assist a younger man as opportunity may 
arise. But that older man also may be a little hesitant. He may 
wonder if he is presuming when he pushes himself into the presence 
of younger members. He may fear that they have in the back of their 
heads the question: ‘Where does this old-timer get off, telling us 
what's what?’ Perhaps if both are a little less timid, they will be 
happily surprised at what happens. 


Whatever the situation may be, the above quotation is well worth 
rereading and being made the subject of some serious thinking. No 
organization can go forward without sincerely encouraging its young 
members and making proper use of their talents. 
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Local Sections Studying 
Proposed District Chances 


LocaL Sections of the ASCE » 
studying proposed changes in the Society 
Districts and Zones, as recommended 
the Committee on Districts and Zones 
So extensive are the proposed Changs 
from those in effect in 1947 that %& 


Board of Direction felt the Local Sectins 


ship’s desires to their respective Din 
tors 

Since the study is expected to requip 
most of this year, no changes in & 
boundaries are contemplated during }4y 


— o—- —- 


Copies of Economic Status 


Report Still Availabl 


SOME 6,000 copies of “The Engineering 
Profession in Transition” have been sii 
through ASCE headquarters since ths 
Engineers Joint Council report 
economic status of the engineer » 
issued late last summer. In additicx 
Society members, to whom the price is j 
cents per copy, many industrial firms ax! 
governmental subdivisions have or 
copies, non-members paying $1 eact 

Engineers who have not yet obtained 
copies may do so through ASCI 
quarters, where a small supply s sl 
available. 


Hydraulics Films Obtainable 
Through ASCE Committee 


THE COMMITTEE on Fluid Mechanics 
of the Hydraulics Division of the 
Society has compiled a list of motion 
pictures of fluid flow phenomena whicr 
would be useful in teaching and fo 
other educational purposes. These 
pictures cover a variety of subjects 
ranging from the conventional mode! 
study to study of basic phenomen 
such as turbulence, diffusion in fuids 
and rain-drop erosion. The motion 
pictures may be borrowed from ther 
owners, and in some cases purchased 
In general, there is a small rental fee t 
cover expenses. The list of motion 
pictures, along with information o 
where they may be obtained and the 
rental fees, may be secured from Vite 
A. Vanoni, Hydrodynamics Labor 
tory, California Institute of Technology 
Pasadena 4, Calif. 
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Enginee: 


. See Need for Greater Use of Their Skills in 
National Emergency 


societies in cooperation with the War De 
partment to obtain data on education, 
civilian experience in military depart 
ments or war agencies during World War 
II, employment status, occupational 
status, utilization of engineering experi 
ence in civilian wartime employment, as 
well as in military service, and other fac 
tors designed to assist in cataloging en- 
gineers for potential national emergency 
service. 

The degree to which members of the 
two engineering societies feel their tech 
nical and professional training and ex 
perience were used in military service is 
tabulated here on a percentage basis. 


‘RY nor in civilian 
the best utilization 
al and professional 
civil and mechanical 


ielming consensus of 
and ASME, as re 
if the questionnaires 
societies in coopera 
ind other Federal De 
349 questionnaires 
leadline date were 
e direction of E. ae 
ind Development Di- 
Che questionnaires 
listributed by the two 


Utilization Group 
d in your primary field & at your level of com- 
ng & experience throughout most of your military 


t least half of the time you were in military 


your primary field of training & experience, but 
throughout your service, the collateral fields in 
ceived training or gained experience 


r primary or collateral fields for only a relatively 
11.8° 


r your primary nor in any of your collateral fields : 13. 8* 
civilian wartime employment follow: 


ASME 


nions on utilization in 


Utilization Group 
uur primary field & at your level of competence 
rience) throughout most of your employment 
primary field & at your level of competence at 
mployment 
your primary field of trainmg & experience but 
the collateral fields in which you had received 
ing or gained experience 
primary or in collateral fields for only a rela 


; 


i of your employment 

r your primary nor in any of your collateral 

nployment er Sp Se eee a pee 2 ; 
eral Staff Corps, U.S. Army. Engineers 
Joint Council and the individual Societies 
concerned are actively cooperating in this 


the best possible 
ional engineers in war 
ntensively by the Re 
pment Division, Gen effort. 


City of Detroit Obtains ASCE Aiid in Solving 
Water Supply Problems 


charge of excess flows through Fox Creek 
into the Detroit River at Windmill Point, 
was opposed by the Water Board on the 
ground that it would jeopardize the city 
water supply which is taken from the 
Detroit River. 

At the request of municipal officials, the 
ASCE secretariat early in 1947 submitted 
names of engineers especially qualified for 
this type of study and suggested a proce- 


ETWEEN THE City of 
Headquarters has re 
ndations designed to 
t between the Detroit 
blic Works and the 
ver increasing sewer 
troit River to meet 

needs. A proposed 
lic Works program of 

city, involving dis- 
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dure for setting up a Board of Consult 
ants, as authorized by the city govern- 
ment. Engineers chosen by the two city 
departments were ASCE Director Samuel 
A. Greeley, of Chicago, and Past-Presi 
dent Malcolm Pirnie, of New York, who 
requested that the third member of the 
Board be William Storrie, of Toronto, 
Canada. 

Findings of the Board, which have just 
been announced, indicate that the dis- 
charge of combined sewage through Fox 
Creek into the Detroit River should not 
be permitted. Instead the Board recom 
mended that overflows be carried about 
one mile downstream to Conner Creek. 
On the basis of population estimates of 
300,000 by 1970 for the areas along the 
Detroit River and Lake St. Clair to the 
north of the city, the Board strongly 
recommended development of a compre 
hensive program to keep the sewage out 
of Lake St. Clair and the upper Detroit 
River. To implement this program, the 
Board recommended creation of a Metro 
politan District authority and suggested 
that, until such an authority is estab 
lished, the Water Board assume responsi 
bility for the design, construction, and 
operation of such sewage pumping sta 
tions as are necessary to prevent the dis 
charge of combined sewage into. the 
upper river and protect the quality of new 
water. 

According to the Board, the city will 
not have to go to Lake Huron for its 
water supply, if proper steps are taken to 
prevent pollution of Lake St. Clair and 
the Detroit River. To prevent this 
pollution, the Board recommended that 
prechlorination facilities be increased and 
that provision be made for adding chlo 
rination at the Belle Isle intake. It also 
suggested that, in future developments, 
longer mixing and settling times and 
lower filtration rates be provided. 

In making its studies and investiga 
tions, the Board of Consultants had the 
assistance and cooperation of George 
R. Thompson, M. ASCE, Detroit city 
engineer, and his assistants, F. M. Wag 
nitz, M. ASCE, and Clyde L. Palmer, 
Assoc. M. ASCE. Other Society mem 
bers aiding in the investigations were 
L. G. Lenhardt and L. V. Garrity, general 
manager and assistant general superin 
tendent of the Department of Water 
Supply 


Mead Prize Aspirants Are 
Urged to Hasten Entries 


ONLY A SHORT time remains for prepara- 
tion and submission of papers for the 1948 
Mead Prizes, applicable to both Students 
and Juniors. In the case of both the 
Junior Prize and the Student Prize, the 
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subject for the competitive papers is 


identical: 


Is it ethical for a_ professional 
engineer employer to utilize the serv- 
ices of 1 non-technically trained 
employee so that the latter is led to 
believe that, through training obtained 
in performing such services, he may 


ittain a professional rating?”’ 


ubmission to Head 
But before that time 


Deadline lor 
quarters is Jul 
the paper has to be presented before some 
group of the Society, such as a Local Sec 
tion, a Student Chapter, or a conference of 
such organizations. Because of this 
detail, the time remaimng, while suffi 
cient, is not a bit toolong. Accordingly, 
immediate attention and action are needed 
on the part of those interested. These 
Mead prizes, in keeping with the ideals of 
their founder, Past-President and Honor 
ary Member Daniel W. Mead, are con 
fined to subjects of professional relations 
For this reason, the handling of the com 
petition is under the general supervision 
of the Society's Committee on Profes- 
sional Conduct 

Original announcement of the present 
competition was made in the September 
1947 issue, page 52. General specifica 
tions for both prizes will be found listed 
in full in the 1947 yearbook, pages 126 
and 127. In addition to those who have 
already entered the current competition, 
it is hoped that many others, both 
Tuniors and Students in the Society's 
Chapters, will also become interested. 


Illinois Section Opens 


Drive for New Members 


How Tue ILLiNots Section is effectuat 
ing the policy regarding obtaining new 
members, as suggested at his inauguration 
by President R. E. Doughtery, is illus 
trated by a sample postcard that recently 
arrived at ASCE Headquarters Signed 
by D. N. Becker, chairman of the Sec 
tion’s Membership Committee, the card 
reads 

“It is known that there are many civil 
engineers in our area who are well quali 
fied for membership in the American 
Society of Civil Engineers who, for some 
reason or other, have not affiliated with 
us. If vou know of any such engineers 
will you kindly furnish their names and 
addresses on the attached card and mail 
it? The membership committee will 
then take over in soliciting prospects.” 

Each member of the Illinois Section 
received such a card, together with a self- 
addressed return postcard, on which 
space was provided for listing prospective 
members 
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Four Sections to Hear ASCE President, Secretary 
at Fresno Joint Conference 


Saturday, April 24 


Morning Session 

Chairman, J. L. Burkholder, San Dieg 

Papers: ‘‘Water Plan for ( liforn; 
Ed W. Hyatt, state engineer, yy) 
cussion by S. B. Morris, chief eng: 
Bureau of Water & Power, Los Ang 
“Reclamation of Sewage for Irrigy 
and Domestic Use,” by A. M R 
chief engineer, Los Angeles County «, 
tation Districts. “Hydraulic Tex 
Flow in San Diego Aqueduct,” by Pw 
C. Scobey, U.S.D.A., with discuscio, 
Director Julian Hinds, chief engine 
Metropolitan Water District of Sour. 
California. 


LEADING SPEAKERS AT the first annual 
California conference of members of the 
ASCE, sponsored by the four Local Sec- 
tions in the state, April 23-24, at the 
Hotel Californian, Fresno, will be ASCE 
President, R. E. Dougherty and Execu- 
tive Secretary William N. Carey. Sec- 
tions sponsoring the two-day meeting will 
be those of Los Angeles, Sacramento, 
San Diego and San Francisco, together 
with their six sponsored Student Chap 
ters at the Universities of California, 
Southern California and Nevada, Stan- 
ford and Santa Clara, and the California 
Institute of Technology. Two hundred 
members and approximately 20 represen 
tatives of each of the six Student Chap 
ters are expected to attend the meeting, 
the complete program for which follows. 




















12:30 p.m. 

Luncheon, Hotel Californian. Toastmacs ss 
John Cunningham, Vice-President 
IV. Speaker, Executive Secretary, Wij 
N. Carey. 


| 


Friday, April 23 


Afternoon Session CCR Pp 
Subject: Operation of New Registration 
Registration, Hotel Californian Law in California. Speakers 
Brief review of points of interest to be Jeffers, president, California State Board fessiot 

i - of Registration for Civil & Professions rt 
- Engineers; L. W. K. Boelter, mem! 
Board; Markham Salsbury, chairma 
State Legislative Committee of Eng 
neering Organizations. 


9:00 a.m 


covered on inspection trip 
Durant, construction engineer, Bureau of 
Reclamation, and Col. J. L. Newman, 
Corps of Engineers 


10:00 a.m to 4:00 ee a Saturday Student Chapter Confer . 
Inspection trip through Friant Dam and Subject: Student Chapter Developme ss. 7 
construction work on the Friant-Kern with reports from each Student Chapter \ 

Canal ayetens and a Pme Flats Dam on and discussion of formation of Regiond 
the Kings River, with luncheon en route Conference. Chairman of meeting. Rich 
6:30 p.m. ard Clark, president, Stanford Univer I 
Banquet. Toastmaster, President Patton sity Student Chapter. , ter 
of the Fresno Engineers Club. Intro- § draulic 
ductions, Director F. W. Panhorst. Entertainment for Ledies rerturel 


Speake Irecide 2 p -rty = so0 :.:..2:£ " 
peaker, President R. E. Dougherty Friday, April 22, join in field trip, which wil 


traverse picturesque high Sierra foothills , rt 
and in the evening banquet ons of th 

Saturday, Ladies’ luncheon, and specul 
entertainment during afternoon 


8:30 p.m. 

Student Paper Competition—10 minutes 
each for speakers representing the six 
Student Chapters that sent delegates. 
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HEADING COMMITTEES IN CHARGE OF arrangements for ASCE Spring Meeting ® el, its « 
Pittsburgh are, seated left to right: Mrs. W. F. Trimble, Jr., Mr. C. A. Keelen Col. Char Ibe Leon 
M. Wellons, general meeting chairman, Gerald G. Greulich, L. A. Paddock and Ferraz kins Mj 
S. Merrill. Standing, in same order, are Mr. G. H. A. Parkman, Jr., Mr T.P Watson = 
N. Hunting, Mr. Donald L. Sommerville, Mr. Myron G. Mansfield, Mr. Carlton B. janse a 
Mr. C. Earl Webb, and Mr. Samuel L. Fuller. 
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1 Dieg 
forni 
> Wit a want expert technical informa 
f engi all bodied in prepared papers 
a8 Ang —_ to be presented before 
es Asc chnical Divisions at the 
ent § Sering Meeting at the Hotel 
E Ten 2 ‘on Pittsburgh, Pa., April 7-9. 
>” by Fred hnical Divisions participating 1in- 
scussion by a, f sport, City Planning, Con- 
f engineer . Hig hway, Hydraulics, Sanitary 
of Souther net Structural, Surveying and 
Sak » and Waterways. An all-day 
* n through two plants of the 
oastm nevie-Illinois Steel Corp. is planned 
ident the final day of the Spring Meeting. 
ry, William Student Chapter Conference precedes 
lay session on April 6, with 
SCE President R. E. Dougherty ad- 
Registration sing a luncheon meeting of the group 
cers ul he Young Engineer's Future in His 
State Board ion 
Professional Introduction to Pittsburgh’”’ pro- 
member of will open the Spring Meeting 
Gees sday, April 7, at which G. G. 
=< “president of the Pittsburgh 
: Section, will make a welcoming 
— ress. There will be a talk by the Hon. 
at Chapter id A. Lawrence, mayor of Pittsburgh 
of Regional ch Mr. Dougherty will respond on 
eting, Rich f the Society. 
rd Univer nical Divisions convening Wednes- 
ftenoon are the Air Transport, 
lraulics, Sanitary Engineering and 
. ructural. Alfred J. Ryan, chairman of 
, which wil utive committee of the Air 
ta foot! rt Division, will preside at ses- 
the symposium on “The Design 
and . ich to Airport Terminal Facilities’’ 
- ighlighting that group’s program. 
peakers will be J. B. Bayard, Jr., G. 
— Musick, and H. P. Beach, Jr. 



















Pollution Abatement Program 

siding at the Sanitary Engineering 
ion and Hydraulics Division session 
ll be Harry M. Freeburn, chairman of 
e executive committee of the group. 
eakers include Elmer A. Holbrook, 
phn F, Laboon, Frank L. Flood, John H. 
awson and Richard D. Hoak, addressing 
joint meeting of the two Divisions. 
bjects for these addresses will include 
western Pennsylvania pollution abate- 
m program, the Allegheny County 
uitary authority sewerage project, and 
aste pickle liquor neutralization. 

Speakers at the Structural Division 
ting, to be presided over by John I. 
+ “fs executive committee chairman, 
MUL LOT] | 


Meeting # 
Xol. Char 


snd Ferraté ' iC. Bibber, F. H. Dill, Tappan 
Watsor ans Milt n Male, Marshall Holt and 
» B. Janse Clark ubjects include funda- 


velding and other ther- 
Vol. p. 24 
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in Pittsburgh 





ADMIRAL BEN MOREELL, Hon. M. ASCE, 
President of Jones & Laughlin Steel Corp., 
will be among leading speakers at Spring 
Meeting, April 7-9, at Pittsburgh. Admiral 
Moreell, wartime head of Navy Bureau of 
Yards and Docks, will address Wednesday 
luncheon meeting on “The Engineer and 
the Future.” 


mal fabrication processes, new develop- 
ments in design of light gage steel, and 
end connections for struts evaluated by 
static and fatigue tests on aluminum alloy 
members. 


Highways, Waterways Discussion Subjects 

Technical Divisions meeting for Thurs- 
day forenoon programs include the High- 
way, Surveying and Mapping, and Water- 
ways. Charles M. Upham, past chair- 
man of the executive committee of the 
Highway Division, will preside at a sym- 
posium on Penn-Lincoln Highway, with 
speakers E. L. Schmidt, George S. Rich- 
ardson and Ole Singstad taking part. 

Participating in the Surveying and 
Mapping program will be Charles B. 
Taylor, G. Brooks Earnest, Virgil Kauff- 
man, Robert Randall and Ford Bartlett, 


Technical Sessions Planned by Nine ASCE Divisions 


Spring Meeting Scheduled for Steel City, April 7—9 


discussing such subjects as the Pittsburgh 
city survey, the Cleveland regional geo 
detic survey, and mapping within cities 
by photogrammetric methods. J]. S. 
Dodds, chairman of the executive com 
mittee of the Division, will preside. 

Influence of model testing in the de- 
velopment of lock hydraulic systems, con- 
struction methods, and gates and bulk- 
heads at navigation locks for emergency 
closures and unwatering operations will 
constitute the subject matter for the 
Waterways Division session, to be presided 
over by Ralph L. Bloor, chairman of the 
Division's committee on design, construc- 
tion and operation of navigation locks and 
dams. C. E. Blee, Carlton B. Jansen, 
A. F. Griffin and Mr. Bloor will be 
speakers. 

Pittsburgh Master Guiding Plan 

Divisions meeting Thursday afternoon 
will be those on City Planning and 
Construction. Lawrence V. Sheridan, 
member of the executive committee of the 
former Division, will preside at that 
group’s discussion of such subjects as the 
Pittsburgh master guiding plan, develop- 
ment of the Pittsburgh central district, 
and organizing regional development in 
Allegheny County. Participating will be 
Frederick Bigger, Wallace Richards and 
Park H. Martin. 

Speakers on the Construction Division 
program over which Elmer K. Timby, 
member of the executive committee of the 
Division, will preside, are to be Orval 
Auhl, D. W. Winkelman and §. L. Fuller 
discussing such subjects as the Bluestone 
Dam at Hinton, W.Va., contracts and 


specifications relative to highway con- 
struction, and the Edgewood Underpass, 
Penn-Lincoln Highway. 





TYPICAL OF GIANT steel mills in Pittsburgh area to be visited by ASCE members attending 
Spring Meeting there, April 7-9, is Second Avenue plant of Jones & Laughlin Steel Corp. 
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E. LAWRENCE CHANDLER, M. ASCE 
Eastern Representative, ASCE 


NOTE WAS MADE in the February issue 
of Crvi. ENGINEERING that Congressman 
Carl Hinshaw, M. ASCE, had introduced 
H.R. 4884, the ‘Professional Engineers 
Registration Act” for the District of 
Columbia. An identical bill has been in 
troduced in the Senate 

Hearings on H.R. 4884 were held on 


March 15 before the Judiciary Subcom 
mittee of the House Committee on the 
District of Columbia Congressman 


Hinshaw appeared as the first witness and 
discussed the provisions of his bill in con 
siderable detail for the benefit of the com 
mittee The Society's Eastern Repre 
sentative appt ired as the next witness, 


setting forth the need for enactment of 
such legislation, reviewing the Society's 
interest and activity for nearly forty 
years in the country-wide movement for 
enactment of appropriate state laws to 
provide for the registration and certifica- 
tion of professional engineers, and ex- 
pressing the Society’s support of H.R. 
1884. Others appeared in support of the 
bill. 

A few rather minor objections were 
raised by some who testified, but none of 
the points raised were of substantial 
moment. 

Inasmuch as all of our states have laws 
covering the registration of engineers and 
regulation of the practice of engineering, 
it is much to be hoped that H.R. 4884 will 


become law. 





Dues Increase Petitions Are Signed in All ASCE Zones 


Petitions bearing more than the required 
75 signatures of Corporate Members and 
Juniors from each of the four ASCE Zones 
have been signed, requesting Constitu- 
tional Amendments to: (1) Increase dues 
$5 per year for Members, Associate Mem- 
bers and Affiliates, and $2.50 per year for 
Juniors; and (2) eliminate the $5 per year 
differential in dues now paid by those re- 
siding in District 1 (Metropolitan New 
York area). 

Petition No. 2 carries a contingency 
clause which makes any constitutional 


change based upon it dependent upon 
passage of the amendment contemplated 
under petition No. 1. In short, unless the 
membership votes to raise the dues, a vote 
to eliminate the existing New York resi- 
dential differential will be void regardless 
of the number of votes cast for it. 

As a result of the petitions received, 
amendments to the Constitution pertinent 
to these questions will be considered at the 
Summer Convention of the Society in 
Seattle, Wash., July 21, and will be sent 
to ballot in the fall. 








Engineers’ Bargaining Group Holds First National 
Convention in Portland, Ore. 


ACTIVITIES OF THE newly organized Na- 
tional Professional Association of Engi 
neers, Architects and Scientists, made up of 
five Pacific Coast professional employee 
organizations, were launched on a national 
scale at a three-day convention, held in 
Portland, Ore., March 18-20. Newly 
elected officers of the organization, which 
was formed to represent professional em 
plovees in collective bargaining actions 
are: Sterling S. Green, Los Angeles, 
president; Oscar G. Goldman, San Fran 
cisco, vice-president; Donald B. Slawson, 
Portland, secretary-treasurer; and Ralph 
W. Hutchinson, Sacramento, and Richard 
A. Henning, Seattle, directors 

During the meeting, a resolution pledg- 
ing assistance in securing for professional 
employees in public employment the 
same rights and benefits as may be ob 
tained for engineers in private employ- 
ment was passed. Other resolutions 
stated policies of urging engineer and 
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architect members to apply for registra- 
tion in their respective states as soon as 
possible; of encouraging interested or- 
ganizations having like purposes and 
standards to affiliate with the National 
Association; and of requiring Association 
officers to comply with the requirements 
of the Taft-Hartley Act as to their accept- 
ability to be qualified Association repre- 
sentatives. 

The five associations comprising the 
new bargaining group have an active 
membership of more than 1,250. These 
associations, with their convention dele- 
gates, are: the Southern California Pro- 
fessional Engineering Association, Ben F. 
Collins and Donald R. A. Jones; the San 
Francisco Area Professional Employees 
Association, Oscar G. Goldman; the 
Sacramento Group of Professional Engi- 
neering Employees, Orland E. Buckius; 
the Engineers Guild of Oregon, Kenneth 
G. Tower; and the Seattle Professional 


April 1948 * CIVIL ENGINEERING (VolP a 





Engineering Employees 
Richard A. Henning. 
Representatives of other gToups at 
ing the convention were Dr, R ¢ : 
mussen, of the Association of Ing 
Scientists (research chemists and ee 
neers employed by the Shell Deve 
Co.) and Dr. J. T. Horeczy, of the Sog. 
ety of Professional Engineers ang Chen. 
ists, a group employed by the Humbj Oa 
Co. Guests included ASCE Wester 
Representative Walter E. Jessup : 
Recent action of the West Coas »». 
fessional employee groups is the culming 
tion of almost two years of work } 
which a constitution was drafted and ». 
vised with suggestions from seven py 
sional organizations (see page 480) \ 
ber 1946 issue of Crvi. Encrveern 
—-— ——- 


lal 
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Public Engineering Practice 
and Policy Item Corrected 


CiviL ENGINEERING, March ix 
pages 54-55, carried a statement of ASCP 
policy regarding the use of engineers 
ployed in units of government, nation 
and local. The statement, through , 
misunderstanding at Headquarters, wy 
published prematurely and before ess. 
tial editing by a special committe » 
pointed by the Board for that purpos 

The statement, as published, wa @ 
preliminary form as approved by tk 
Board subject to editing and clearing 
the special committee before publication, 
and should be disregarded. The state 
ment will be republished in full 
editing and clearing by the special com 
mittee of the following members 

Robert B. Brooks, Chairman, Cor 
ing Engineer, St. Louis 

Nathan C. Grover, Senior Fnguet, 
U.S. Geological Survey, Washingt 

James P. Growdon, Chief Hydrad 
Engineer, Aluminum Co. of Amen 
Pittsburgh. 





bait 
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ASCE MEMBER GORDON M. FAIR, cess 
Harvard Graduate School of Enginees 
is honored by British Institution o Wa 
Engineers with diploma for paper 
draulic Investigation of Water Distrib 
Systems,” regarded as outstancing 
tribution to sanitary field. Presentation ® 
made to Dean Fair (left) by E. Shermas CG 
M. ASCE, Boston consultant, a! meeting 
New England Water Works Associs0™ 
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Coming Events 


Alabama—First one-day meeting of 


» through g e vear, to be held during fourth week 
mn; | for a discussion of topics of 
TOTE esse 


interest to local engineers. 


uttee an P b . 
= § late, and place of meeting will 






-“—m ndicated in notices to members of 
SLC was 2 
yved by th ze we . 
d clearing bs Central Ohio Meeting at the Oxley 
» publication pill tea room, Ohio State University, 
The state April 14, at 6:30 p.m. 
in full meeting with members of the 
special Chapter at Ohio State Uni- 
TS - 
nan. Conte Cleveland— Meeting at the Cleve- 
nd Engineering Society, Cleveland, 
or Enginadl at 8 p.m. Dr. Oliver A. 
Washinctaleman, of the Cleveland office of the 
ef Hydraimmmendard Oil Co., will speak. Meet- 
of Ameri preceded by dinner at 6:30 p.m. 
Colorado—Dinner meeting at the 
Denver, April 12, at 


ford Hotel 


Meeting in Hartford 


onnecticut 
10 p.m., at a place to be 


Drii 7, at { 










mounced 


District of Columbia— Meeting with 
Washington Society of Engineers 
he Interior Department Auditorium, 
Shington, D.C., April 21, at 8:15 
rida 


Meeting in conjunction 












h the annual convention of the 

rida Engineering Society at the 

FAIR, dest ange Court Hotel, Orlando, April 
aryland—Meeting in the En- 







‘rs Club, Baltimore, April 14, at 
pil. Freceded by cocktails at 6 
Pp: and dinner at 7 p.m. 
>sentation , ° 
——" etropolitan-—Meeting in the En- 
at meeting “sting Societies Building, New 
issociatio® / it 5 p.m. 
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Mid-South— Technical 
the Hotel King Cotton, Memphis, 
Tenn., May 7, at 9:30 a.m. To be de- 
voted to papers on the new highway 
bridge across the Mississippi River at 
Memphis and to a traffic survey now 
being made in that city. 

Mohawk-Hudson— Meetingat Union 
College, Schenectady, April 13, at 
8 p.m., jointly with Union College 
and Rensselaer Polytechnic Institute 
Student Chapters. 


meeting at 


Montana—General business meeting 
at the Montana Power Co. assembly 
room, Helena, April 9, at 8 p.m. A. H. 
Tuttle, geological survey engineer, will 
talk on ‘“‘Water Resources.” 


New Mexico—Joint meeting with 
the El Paso Branch of the Texas Sec- 
tion at the College of Mines, El Paso, 
May 7 and 8. Banquet May 7. 
Papers will be presented May 8 by 
Student Chapter members from Texas 
A. & M., College of Mines; Univer- 
sities of Arizona and New Mexico 
and New Mexico A. & M. 


North Carolina—Spring meeting at 
the engineering building, Duke Univer- 
sity, Durham, May 1 at 10 a.m. 

Northwestern— Meeting at the Min- 
nesota Union, University of Minne- 
sota, Minneapolis, April 15, at 6:30 


p.m. Meeting at Coffman Memorial 
Union, May 3, at 6:30 p.m. Student 
Chapter prize winners will be an- 


nounced. 


Oklahoma— Joint meeting at Sever’s 
Hotel, Muskogee, April 16 and 17, 
with Student Chapters from Univer- 
sities of Arkansas and Oklahoma, Ok- 
lahoma A. & M. College and Mid- 
South Local Section. 


Philadelphia—Joint meeting with 
the Engineers’ Club of Trenton at the 
Stacey-Trent Hotel, Trenton, N.J., 
April 8, at 8 p.m. Dr. E. W. Eng- 
strom, of the RCA laboratories, will 
speak. Preceded by inspection trip 
in the afternoon and dinner at 6:30 
p.m, 


San Francisco—-Dinner meeting at 
the Engineers Club of San Francisco, 
San Francisco, April 20, at 6 p.m. 
Frank Kidner, of the school of business 
administration, University of Califor- 
nia, will speak. 

St. Louis—Luncheon meeting at the 
Hotel York, St. Louis, April 26, at 
12:15 p.m. 


Seattle—Joint meeting with Univer- 
sity of Washington Student Chapter at 
the University Commons, Seattle, April 
28, at 6:15 p.m. Student Chapter pa 
pers will be judged. 

Texas—Spring meeting at Corpus 
Christi, April 22-24. Headquarters 
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will be at the White Plaza and Driscoll 
Hotels jointly. Conrad Blucher, of 
Corpus Christi, is general chairman. 


Tri-City— Meeting at the Hotel Mus- 


catine, Muscatine Iowa, April 22, at 
6:30 p.m. 
Wisconsin— Meeting at Madison 


April 29 at 7:30 p.m. R. B. Wiley, 
ASCE Vice-President, will speak on 
Society affairs. Meeting preceded by 
dinner at 6:30 p.m. 





Recent Activities 





AKRON 


PROBLEMS INVOLVED IN the design of 
the new high level bridge, now under con- 
struction for the City of Akron, were dis- 
cussed at the first 1948 dinner meeting of 
the Section by Prof. John B. Scalzi, of the 
Case Institute of Technology. Professor 
Scalzi is also structural engineer for the 
Cleveland firm of Wilbur Watson Associ- 
ates, which designed the project. A fea- 
ture of the meeting was the presentation 
of certificates of life membership to 
M. P. Lauer and Stanley Macomber. 


ARIZONA 


THE CURRENT BRIDGE construction 
program of the Arizona Highway Depart- 
ment was outlined at a recent meeting by 
R. A. Hoffman, chief bridge design en- 
gineer for the department. Of special 
interest was the speaker's description of 
problems encountered in the construction 
of one of two $400,000 bridges being built 
on the Superior-Miami Highway. In 
building the piers, the presence of two 
abandoned mining tunnels that caused 
caving was discovered. It was found 
necessary to backfill the tunnels with con- 
crete before the piers could be con- 
structed. Showing of a sound motion pic- 
ture, entitled ‘“‘The Bell Telephone Hour,”’ 
concluded the technical program. The 
film showed the progress that is being 
made in transmission of radio broadcasts 
by buried lead cables, coaxial cables, and 
the still new micro-wave methods. 


CENTRAL ILLINOIS 


GREATER EMPHASIS SHOULD be placed 
on a study of soil types in relation to con- 
struction methods and the speed that can 
be made in tunnel excavation, if costs are 
to be kept down, Karl Terzaghi, professor 
of the practice of civil engineering at 
Harvard University, told Section mem- 
bers at a recent meeting. In a talk on 
“Soft Ground Tunneling,’’ Dr. Terzaghi 
pointed out that the rate of progress in 
boring the tunnel has a much greater 
effect on the cost of the job than does the 
thickness of tunnel tubes. ASCE Direc- 
tor Samuel A. Greeley, of the Chicago 
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firm of Greelev & Hansen, led a discussion 
of Society affairs and proposed dues in- 
crease amendments at another recent 
meeting 


CENTRAL OHIO 

Work or THE U.S. Geological Survey 
in cooperation with the Ohio Water Re- 
sources Board, to assist local municipali- 
ties and industries in their quest for ade- 
quate water supplies, was described at a 
recent meeting by D. W. Van Tuyl and 
Edward Schaefer, engineers for the Sur- 
vey. Slides showing the results of Sur- 
vey studies on ground-water recharge in 
the Canton area, supplemented their 
talks 


CINCINNATI 


DEVELOPMENT AND IMPROVEMENT of 
railroad materiel were covered by L. S. 
Crane, assistant engineer of tests for the 
Southern Railway System, Alexandria, 
Va., at a recent meeting. Mr. Crane’s 
talk, which ranged from the cause, detec- 
tion, and elimination of transverse fissure 
failures in rail to the stabilization of poor 
subgrade soils, elicited an enthusiastic dis- 
cussion from the floor. New Section 
officers, announced during the evening, 
are: Carl F. Renz, president; Truman P. 
Young, vice-president; and John A. 
Diehl, secretary-treasurer. 


CLEVELAND 


“CHARTING THE Course for Tomor- 
row's Education” was the subject of a 
talk given at the Section’s annual meeting 
by T. Keith Glennan, new president of 
the Case Institute of Technology. 
Special features of the program included 
the presentation of certificates of life 
membership to Rowland G. Rice and 
James G. Esch, and of the ASCE Wives 
scholarship award to L. Hodson, Student 
Chapter member at Ohio Northern Uni- 
versity. New officers, installed by Sec- 
tion Past-President G. Brooks Earnest, 
are Wendell R. Swatosh, president; 
Howard F. Schryver, vice-president; and 
Alfred D. Yanda, secretary-treasurer. 
The technical program at another recent 
meeting consisted of a talk by Robert 
C. McDowell on the large freight unloaders 
developed in connection with Great 
Lakes transportation. 


COLORADO 


COMPARISON OF EUROPEAN and Ameri- 
can city planning methods was made at a 
recent meeting by M. Walter Pesman, 
Denver city planner and 
architect, who has just returned from a 
visit to outstanding cities in northwestern 
Europe. Citing the important advances 
in planning made in Rotterdam, Prague, 
Stockholm and other cities, Mr. Pesman 
pointed out that they are adopting many 
features developed in the United States, 
such as divided highways, braided inter- 


landscape 
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sections, civic centers, zoning, belt and 
penetration lines, and mass transporta- 
tion. A talk on the Friant-Kern Canal 
Project at Friant, Calif., by E. C. Smallin, 
engineer for the U.S. Bureau of Reclama- 
tion, concluded the technical program. 
Mr. Smallin stated that the 160-mile 
canal is one of the largest lined canal proj- 
ects undertaken by the Bureau of Recla- 
mation. The typical concrete section has 
a bottom width of 36 ft, is 17 ft deep, and 
has a width of 80 ft between flow lines. 


lIOWA 


USES, MANUFACTURING METHODS, and 
research developments in the concrete 
pipe industry were outlined by Howard 
F. Peckworth, managing director of the 
American Concrete Pipe Association, 
Chicago, at a joint meeting with the 
Iowa State College Student Chapter. A 
talk on “‘Sub-Surface Explorations for 
Foundations of a Bridge Over the Missis- 
sippi at Clinton"’ comprised the technical 
program at another recent meeting. 
This was given by Bert Meyers and 
Frederick Dorheim, respectively, en- 
gineer of materials and tests and geologist 
for the Iowa Highway Commission. A 
special feature of the meeting was the 
presentation of Section awards of Junior 
membership in the Society to Ellis 
Pickett, of Iowa State College, and 
Kenneth Bright, of the State University 
of Iowa. 


CONNECTICUT 

ASCE Vice-Presipent Carlton S. 
Proctor attended the Section’s annual 
meeting and spoke on current Society 
activities, commenting particularly on 
the necessity for the recent budgetary 
curtailments. Mr. Proctor, a New York 
City consultant, also discussed some of his 
experiences in handling foundation prob- 
lems. During the evening certificates of 
life membership were presented to A. S. 
Lynch and C. E. Smith. Other recipi- 
ents, not present at the meeting, are 
Robert J. Ross, W. W. Chapin, J. N. Mc- 
Kernan, and A. J. Provost, Jr. Francis 
L. Castleman, Jr., was elected president 
during the business session, and Frank. 
Ragaini, vice-president. Harold Bos 
Blakeslee remains as secretary-treasurer. 


FLORIDA 


PROPER STREAM SANITATION to pre- 
serve the recreational facilities of Florida 
streams was urged by Earle B. Phelps, 
acting professor of sanitary engineering at 
the University of Florida, in a talk before 
a recent dinner meeting. Sewage plants 
must be elevated from their former low 
and unattractive status to vie with high- 
ways, schools and other public interests 
for the city budget dollar, Professor 
Phelps declared. He cited the new dis- 
posal plant at the University of Florida as 
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an excellent example of modern pj, 
with landscaping of the ground 
vision of the present Jacksonville Ry: . 
Code to include revised SPeCificattion 
the American Institute for Ste ¢ 
struction was also discussed, and 4 . 
mittee appointed to study the Matter 


KANSAS 


A PICTURE OF the present-day a 
condition of Europe was presented ad 
recent dinner meeting by Gerald Gon 
of the Associated Industries of Ky» 
Mr. Gordon supplemented his talk gy 
pictures that he had taken on 4 rsllimttered 
European tour. W. K. Dinklage ion rat 
program chairman, vision 

MARYLAND on 

THE, EFFECT OF past events o the 
problems of today, especially as they ye 
tain to the engineering profession, 
discussed at a recent dinner meeting | 
ASCE Director W. R. Glidden in o ws 
entitled ‘The Headlights of Experin sine 
Light the Road Ahead.” The prowl...) 
plan for redistricting the membershuy as m 
the Society was discussed during & kM 
business session. 


IPERAI 
Monti 
Rhode 


neet 


mie Sle 
KANSAS CITY trol be 
A DIVERSIFIED PROGRAM of activitiq ie 
including monthly technical meetings 
several inspection trips, has been enjow H. Th 
by the Juniors of the Section during gge™™ 
past year. The group was organize -_ 
year ago under operation of a Jun 
Activities Committee, headed by \\ 


Riddle. Others who have served on iMPOCE \ 
committee in varying capacities Jessup 
J. H. Bateman, Robert Spiegel, |) £ ke on 
Harper, E. H. Allen, Jr., Lee Nelson, a IN€ers 


Daniel B. Hapke is in charg icularl 
ginee;risn 


E. J. Daily. 
of publicity. 
METROPOLITAN py 


PRESENT WELDING PRACTICES ©! O@Bcet ar 
Navy Bureau of Yards and Docks ve 
outlined at the March meeting ' 
Comdr. L. C. Coxe, head of the Desg 
Division of the Bureau. He was 8 
lowed on the program by A. Amns 
structural engineer for the Bureau « 
Yards and Docks, who explained ‘uta Sammate 
developments in the field as the Bure | Wate 
sees them. There was an attencam sting of 
of 250 at the meeting, which was! Bdear | 
jointly with the New York se 
of the American Welding Societ) 

Construction difficulties in »™ 


tments 
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Minnez 
nibed t! 
lis wate 
frost areas, such as Alaska, 00m btment | 
Canada, and Siberia, were discusse¢ # wing of 
meeting of the Junior Branch 
Metropolitan Section by Joseph D. Let 
engineer for the New York City Boa 
Water Supply. At another recent ™ 
ing, members of the Branch heart ' 
more D. Clarke, New York City = 
ant and landscape architect, sp 
measures being taken for the rele! 
traffic congestion in New York. 


bcluded t 
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eT plans : 
2 “a7 ae LEMS OF metropolitan 
ville Bus ned at the March meet- 
Cificatics f local traffic engineers 
+ Steel ( ’ ] eeder, director of traffic 
and ; n for the City of Miam* 
he = oe t in t he discuss mm were 
, traffic director for the 
Beach; T. M. Vander- 
lay economs ’ engineer for the Miami 
resented « 2 cit ( i Robert Finley, manager 
rald Corie he Amet \utomobile Association 
s of Ka » gested solutions to the 
his talk »qilmme which is sease yal, include 
ON a recess tert rminals for mass transpor- 
inklag: a w na central terminal, and 
[-street parking facilities in 
wn areas. 
ent : MONTANA 
aS they per , s oF THE Northern Pacific 
DIEssION, Wag Ventana were detailed by Robert 
F mee Section Junior and division 
fen in a wll sneer for the railroad, at a recent 
f Ex g first northern transcon- 
Phe proposed ntal railroad, the Northern Pacific, 
embership ¢ mpleted 65 years ago at Gold 
during the ek. Mot Recent innovations, Mr. 
de stated, include centralized traffic 
btrol between Helena and Garrison by 
- f signals, without the use of train 
iinaet Ber During the business meeting 
ie homas was named chairman of a 
ee to study a vocational guidance 
wy oS 
“ NEW MEXICO 
Cu 
orve SCE Western Representative Walter 
pa ittended a recent meeting and 
‘eget ims and activities of the 
» Nelson. a gneers Joint Council, commenting 
cei tict on the EJC report, “The 
gineering Profession in Transition.” 
discussion of Society affairs 
N htered about the decrease in the ASCE 
TICES 0) 4 iget and the cut in Local Section 
iD ’ 
f the Desgd NORTHWESTERN 
¢ PMENT OF WATER resources and 
he United States during the 
e | century was outlined by L. N. 
- general manager of the St. 
coca? iter Department, at the March | 
‘ ; he ting of the Section. He was followed 
= tdgar W. Johnson, superintendent of 
a neapolis Water Department, who 
as nbed the treatment given the Minne 
‘ag ’ Mis water supply and the experimental 
ad ‘unent work being done in that city. 
is ; les of the St. Paul supply 
“ icluded the program 
At t OKLAHOMA 
Teen” ETRE pypca . 
os the ; <= NCE OF a cooperative 
Ci im “oon the part of management in 
~t. speak = eee r relations was stressed 
the rele rank | brand, division manager 
rk “a leum Co., in a talk given 
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at the Section’s first meeting of the year. 
ASCE Director Webster L. Benham was 
the other speaker appearing on the pro- 
gram. After reporting the Society's 
annual meeting, Mr. Benham gave an 
illustrated talk on the new Oklahoma City 
sewer system now under construction. 


OREGON 

ENGINEERING CONDITIONS IN the 
Middle East were reviewed at a recent 
meeting by N. C. Pearson, chief engineer 
of the Bechtel Engineering Corp., which 
has had various engineering assignments 
in Saudi Arabia and other parts of the 
Middle East. At the request of the Sec- 
tion, ASCE Vice-President John W. 
Cunningham explained the need for 
increasing Society dues and the proposed 
new zoning and redistricting changes. 
A general] discussion of the financial con- 
dition of the Section concluded the pro- 
gram. 


ROCHESTER 
ENGINEERS MUST IMPROVE their public 
relations by selling the public on the fact 
that the pricing of their product, and 
especially construction costs, are in line 
with or below that of other industries, 


C. Storrs Barrows, Rochester architect, 
told members of the Section at a recent 
meeting. In a talk on the basic eco- 
nomics of building construction, Mr. 
Barrows stated that although the trend of 
construction costs is still up, as it has been 
over a 60-year period, the index cost of 
housing is still below that of most other 
commodities. However, he said, rising 
costs must be stopped by relaxing govern- 
ment controls before they cause an out 
priced market with resultant stagnation. 


SACRAMENTO 

SACRAMENTO'S WATER SUPPLY and 
sewage disposal problems were discussed 
at a regular luncheon meeting by Carl 
M. Hoskinson, superintendent and chief 
engineer of the Sacramento Division of 
Water and Sewers. Other luncheon 
meeting speakers include Fred Grumm, 
deputy state highway engineer for the 
California Division of Highways, who out- 
lined proposed improvements in the 
state’s highway system; M. J. Brickley, 
registrar of Sacramento Junior College, 
who spoke on the Palestine situation; 
and Charles Muskavitch, conservator of 
art for Crocker Art Gallery, whose sub- 
ject was “Conservation of Art.” 





PITTSBURGH 


RECENT DEVELOPMENTS IN foundation 
engineering in their application to bridges 
and buildings were summarized by 
R. P. Davis, acting dean of the college of 
engineering at West Virginia University, 
at a joint meeting with the Civil Section 
of the Engineers’ Society of Western 
Pennsylvania on March 5. At the 


Section’s annual meeting, a progress re- 
port on plans for the Society's Spring 


Meeting, to which the Pittsburgh Sec- 
tion will be host, was given by C. M. 
Wellons, general meeting chairman. The 
rest of the program consisted of a report 
on the ASCE Annual Meeting, given by 
William A. Conwell, and the presentation 
of a certificate of life membership to 
James C. Jordan. Section recipients in 
absentia are Bernard H. Prack, John 
D. Stevenson, and Daniel H. Martin. 





LADIES OF PITTSBURGH SECTION have pre-meeting get-together to arrange final details 
of entertainment for visiting ladies at ASCE Spring Meeting. Seated, left to right, are Mrs. 
Samuel L. Fuller, Mrs. John P. Frazier, Mrs. Gilbert H. Atwood, Mrs. Gerald G. Greulich, 


Mrs. Willard H. Buente, Mrs. Daniel E. Davis, and Mrs. Ferrand S. Merrill. 


Shown in same 


order, standing, are Mrs. George S. Richardson, Mrs. William N. Dambach, Mrs. G. H. A. 
Parkman, Jr., Mrs. Frank R. Burnette, Mrs. C. A. Keelen, Mrs. Estep T. Gott, Mrs. Carlton 
B. Jansen, Mrs. Donald L. Sommerville, Mrs. Myron G. Mansfield, Mrs. W. F. Trimble, Jr., 
chairman of Women’s Activities Committee, and Mrs. Charles W. Doerr. 
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ST. LOUIS 


DEVELOPMENT OF THE Jefferson Na 
tional Expansion Memorial as ‘“‘the govern 
ment's contribution to a fitting observ- 
ance of the 150th anniversary of the 
Louisiana Purchase” in St. Louis in 1953 
was urged at a luncheon meeting of the 
Section by Julian C. Spotts, superintend 
ent of the Jefferson National Expansion 
Memorial of the National Park Service 
Mr. Spotts traced the development of the 
memorial project, which has resulted in 
selection of a $40,C00 prize-winning de 
sign for a steel arch 590 ft high. Pro 
posed government development of the 
river-front area as a national park will re- 
quire settlement of two engineering prob- 
lems—details of the interregional highway 
along Third Street and the disposition of 
the elevated tracks along the wharf—Mr. 
Spotts pointed out. Following a recom 
mendation of the executive committee, 
the Section unanimously endorsed the 
candidacy of Robert B. Brooks for ASCE 
Vice-President from Zone III 


SAN DIEGO 


PROPER FERTILIZATION OF soil as a 
means of combating nutritional diseases 
was advocated by E. J. Mehren at a 
recent meeting of the Section. Speak- 
ing on the subject, ‘A New Outlook in 
Agricultural Research,’’ Mr. Mehren 
stated that in many areas the mineral 
content of the soil has been exhausted, 
with consequent bad effects on the 
vegetation produced, and urged the 
wide use of compost, which furnishes 
the soil with necessary bacteria as well 
as humus 


SAN FRANCISCO 


A TALK ON “Some Engineering Phases 
of Construction,” by Jack Singleton, 
chief engineer for the American Institute 
of Steel Construction, New York, com 
prised the technical program at a recent 
meeting of the Section. Mr. Singleton 
supplemented his talk with a sound film 
on the manufacture of steel, entitled 
“Steel—Man’'s Servant.” 


SEATTLE 


POSSIBLE BRIDGE CROSSINGS of Puget 
Sound and adjacent waters were dis 
cussed at a recent meeting by a panel of 
local engineers, headed by Homer Hadley, 
Seattle consultant. Other speakers were 
Clarence B. Shain, director of highways 
for the State of Washington, who des 
cribed the present status of engineering 
studies and legislation in regard to pro 
posed crossings; and Charles E. Andrew, 
consulting engineer for the Washington 
State Toll Bridge Authority, who sum- 
marized the results of his studies of the 
problem, drawing a comparison with the 
San Francisco Bay crossing situation. 
During the Section’s annual meeting, the 
following new officers were elected: 


B. P. Thomas, president; E. L. Strand 
berg, vice-president; and T. H. Camp- 
bell, secretary-treasurer. 


SOUTH CAROLINA 


SPEAKERS AT THE annual winter meet- 
ing, held jointly with the South Carolina 
Society of Engineers in Columbia, in- 
cluded L. R. Lee, of the General Electric 
Co., Schenectady, N.Y.; Frank C. Owens, 
mayor of Columbia; Mark C. Fox, proj- 
ect manager of the Grannis, Thompson & 
Street Co., Charlotte, N.C.; J. H. 
Stephens, of the South Carolina State 
Board of Health, Columbia; and Dr. 
Henry R. Sims, president of Winthrop 
College, Rock Hill, S.C. During the 
annual business meeting, Walter E. Rowe 
was elected Section president for 1948, 
D. D. Curtis will remain as vice-president 
for another year, and Albert E. Johnson 
as secretary -treasurer. 


SPOKANE 
ASCE Drtrectror W. L. Malony at- 
tended a recent business meeting of the 
Section and spoke on current activities 
of the Board of Direction. A talk on 
Section affairs, headed by President 
Harold J. McCoy, constituted the re- 
mainder of the program. The Section 
has announced that it is sponsoring an- 
other student paper prize contest, open to 
students of the University of Idaho and 

Washington State College. 


TACOMA 


LUMBER EXPERTS PROVIDED the pro- 
gram for a joint meeting of the Section 
and the Tacoma Engineers Club. Vari- 
ous aspects of lumber grading were dis- 
cussed by a panel of speakers, including 
A. C. Horner, of the National Lumbet 
Manufacturers Association, San Fran- 
cisco; W. T. K. May, director of technical 
service, West Coast Lumbermen’s As- 
sociation, Portland, Ore.; and Knute 
Anderson, supervisor of the West Coast 
Bureau of Lumber Grades and Inspection. 
An innovation in the form of a lumber- 
grading contest, sponsored by the West 
Coast Lumbermen’s Association, con- 
cluded the program. Winners of the 
contest were Harold Sitts, Burwell Bantz, 
and N. E. Olson 


TEXAS 


IMPORTANCE OF ENGINEERS in the life 
of the nation was stressed by ASCE 
Director C. Glenn Cappel in a talk before 
the March 1 luncheon meeting of the 
Dallas Branch. In a résumé of current 
3oard of Direction activities, Mr. Cappel 
stated that the profession must increase 
its participation in civic affairs. 

Abnormal growth of Fort Worth, in 
conjunction with recent cost increases, 
has made completion of the city’s postwat 
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improvement program d ficult, w 
Jones, city manager of Fort Worth 

members of the Branch there an 
regular luncheon meeting. One of y 
principal problems confronting 7 
cities, he said, is the limited 
raising taxes. 


TOLEDO 

TECHNICAL ASPECTS OF city plang 
were covered by Lloyd Keefe, chief of the 
planning section of the Toled Cer 
Planning Commission, at the firy meet 
ing of the year. Discussion of the tw. 
posed increase in ASCE dues and i the 
proposed redistricting and zoning chang, 
constituted the rest of the program 


TENNESSEE VALLEY 


PROGRESS MADE IN community phy. 
ning at Oak Ridge was cited by (i 
Manager L. Z. Dolan at a regular monty 
dinner meeting of the Knoxville Sub. 
tion. In a talk on engineering aspects 
the Oak Ridge development, Mr. [oe 
explained the governmental organizatie 
of the project and its relationship to tk 
county, state, and federal governments 

Operation of a power system was & 
cussed by John F. Meagher, manager ¢ 
the Elizabethton (Tenn.) Electric S» 
tem, at a recent dinner meeting of te 
Holston Sub Section. 

Diverse applications of bellows we 
discussed at a meeting of the Oak Ride 
Sub-Section by Ernest Zurcher, develop. 
ment engineer at the Y-12 plant of tk 
Carbide and Carbon Chemicals Cory 
Mr. Zurcher explained the applicatwn d 
bellows to such uses as temperature cw 
trol, shaft seals, and packless valves ad 
commented on a special use in compenstt 
ing for altitude and airspeed for tk 
Sperry Bomb Site. 


TRI-CITY 


A PANEL DISCUSSION on flood fighting 
and the effects of floods was presented a 
a recent meeting in Davenport, lows, y 
five members of the Rock Island Engine 
District of the Corps of Engines 
Participants in the program were ©. ! 
Wood, A. F. Burleigh, R. G. Steam 
L. A. Carlson, and A. P. Rinell. 


VIRGINIA 
EXPRESS HIGHWAYS THROUGH O08 
were discussed by Carlton N. Conn 
chief of the Urban Plans Section of © 
Public Roads Administration, at 4 
dinner meeting of the Section and ¢ 
Central Virginia Engineers Club. 0& 
speakers were Burton Marye, of the V 
ginia State Highway Departmem 
R. Stuart Royer, consulting enginect 
Richmond; and Gamble M. Bowel 
head of the Richmond Departmen! 
Public Works. The two latter dis 
the proposed expressway through Re 
mond. 
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director of the American Concrete Pipe 
Association, Chicago. New Chapter of- 
ficers are: Roscoe Hungett, Jr., president ; 
Bert Sieck, vice-president; Don French, 
secretary; F. O. Johnson, recording sec 
retary; and Harold Broughton, treasurer. 
Wayne Swan and Bob Davies are senior 
and junior representatives, respectively; 
Jack Russell, editor of The Transit, 
Student Chapter publication; Vern 
Swanson, chairman of public relations; 
and Carleton Roskamp, in charge of the 
Veishea open house. 


NORTH CAROLINA STATE COLLEGE 


STUDENT CHAPTER MEMBERS are taking 
an active part in preparations for the 
annual ‘‘Engineers Fair,"’ bighlight of the 
spring schedule at the college. At the 
first meeting of the present semester, 
the Chapter heard a talk on sanitary 
engineering, given by Albert Kozma, 
engineering consultant of Raleigh. Asa 
result of a recent membership drive, the 
present Chapter enrollment is 160. Of- 
ficers for 1948 are: S. Norwood Richard 
son, president; Lowell F. Liles, vice 
president; Edward G. Oakley, secretary ; 


and Robert B. Ray treasurer. Kenneth 
L. Coble is editor of On the Level, 
Chapter publication, and Ray J. Queen 


reporter. 


OKLAHOMA A. & M. COLLEGE 


A NUMBER OF Chapter members made a 
field trip to Oklahoma City on March 3 
for a tour of the Robberson Steel Co. 


Following a luncheon as guests of the 
company, the group spent the afternoon 
going through the testing laboratories of 
the State Highway Department and the 
Metropolitan Paving Co. 


ASCE Mid 
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Western Representative George S, Salter 
spoke at a recent smoker meeting. He 
urged students to take an active part in 
ASCE affairs and to plan their futures 
to become not merely technicians but 
well-rounded individuals capable of exec- 
utive and managerial responsibilities. 


RENSSELAER POLYTECHNIC INSTITUTE 


The C.E. News, first publication in the 
history of the Chapter, made its ap- 
pearance recently. Issued on the morn- 
ing before each meeting, it will contain 
information intended to prepared mem- 
bers for the subject matter to be dis- 
cussed at the meeting. The Chapter 
membership drive will continue, with 
prizes awarded those bringing in the 
largest number of new candidates. 
Frank R. Sherman spoke at a recent 
meeting on his experiences as chief engi- 
neer on a pier-placing job for the govern- 
ment in the port of Monrovia, Liberia. 
The Chapter is planning an engineers’ 
open house for April 23 and 24. 


UNIVERSITY OF MISSOURI 


POSSIBILITIES OF EMPLOYMENT in the 
field of sanitary engineering were re- 
viewed at a recent Chapter meeting by 
Seott Johnson, director of environmental 
health for the State of Missouri. Other 
recent speakers include E. C. L. Wagner, 
secretary and general manager of the 
Associated General Contractors of Mis- 
souri, who addressed the group on engi- 
neering contracts. An engineers’ picnic, 
highlight of the spring, is planned for 
this month. With almost a triple in- 
crease in membership and meeting 
attendance, the Chapter is having one of 
the best years in its history 





\F WISCONSIN STUDENT CHAPTER has large postwar enrollment. Part of 1947-1948 membership, which is having active 
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Port Authority Offers Plan to Improve Hudson Waterfront 


A $114,000,000 Port rehabilitation pro 
gram, extending over a twelve-year period 
and involving the leasing of city-owned 
waterfront properties to the Port of New 
York Authority for 50 years, has been pro 
posed by the Port Authority. The plan 
would place all of the 156 city-owned pier 
structures, including the Foreign Trade 
Zone area on Staten Island, under the opera 
tion of the Port Authority and guarantee the 
city a rental averaging $5,072,000 annually 
for 40 years. City piers and other port 
facilities would continue in full activity 
during the rebuilding process. 

The cost of new construction, which would 
include six piers, four big railroad carfloat 
stations, and the world’s largest produce 
terminal market on the Hudson River in 
lower Manhattan, is estimated at $86,910,- 
820. The cost of the secondary rehabilita 
tion program, involving modernization of 
piers and bulkheads, would be $27,152,135 
Modernization of port structures would 
include installation of fire-prevention de- 
vices to combat waterfront fire losses that 
have averaged $1,000,000 annually during 
the past 15 years 


Consolidation of railroad port activities 
and virtual elimination of costly traffic con- 
gestion and trucking delays in the port area 
would result in an annual saving to the city 
of $25,000,000, it is predicted. Other 
annual savings claimed for the Port Au- 
thority plan include the following: operating 
costs and vessel delays in port, $7,250,000; 
expediting non-perishable freight deliveries 
through carfloat stations, $1,640,000; and a 
reduction in the terminal cost of selling and 
handling food, $9,000,000. 

Other plans for the rehabilitation of the 
Hudson River waterfront have already been 
presented to Mayor O’Dwyer’s special 
committee studying port improvement by 
the World Trade Corp. (Crvi, ENGINEERING 
for December 1947, page 72) and the Com- 
missioner of Marine and Aviation. Cost of 
the plan suggested by the World Trade 
Corp., an organization created in 1946 by 
the New York State legislature to study the 
city’s water-traffic facilities and undertake 
their improvement, is estimated at $250,000- 
000, and that of the Department of Marine 
and Aviation at $55,000,000. 





Construction for 1947 up 8 Percent Above Previous Year 


MINOR REVISIONS IN year-end data 
necessitated a slight downward revision, 
to $12,825 million, in previously published 
estimates of total value of new construction 


activity during 1947. The revised total 
for last year is some 30 percent greater 
than the value of 1946 new construction 
activity ($9,890 million) and, in dollar 
terms, ranks 1947 just below the 1942 


construction peak of $13,350 million, accord- 
ing to a recent U. S. Department of Com- 
merce Industry Report. 

A major part of the 30 percent jump 
1946 and 1947 probably can be 
attributed to increasing costs. Measured 
in terms of constant dollars, the 1947 
physical volume of new construction was 
only 8 percent above that of 1946. Physical 
volume of all publicly financed new con- 
struction in 1947 was up 16 percent from 
1946; total privately financed new con- 
struction, 5 percent. Significantly, the 
1947 physical volume of new privately 
financed housing construction put in place 
percent higher than that of the 
previous year, in sharp contrast with the 
5 percent overall increase in total private 
construction. New privately financed per- 
manent dwelling units started during 1947 
were also 27 percent above the 1946 total. 
put in place during 


between 


was 27 


New construction 
January 1948 amounted to $1,106 million. 
This total represents a less than seasonal 
drop of 6 percent from December, and was 
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32 percent above the January 1947 total. 
What effect the recent market break in 
many commodity prices on one hand, and 
the end-of-February hike in steel prices on 
the other, may have on construction costs 
and building material prices, cannot be 
gaged at this time. Latest available data, 
covering the month of December 1947, 
indicate a continuation of the pattern of 
rising costs and prices through that month. 

The Bureau of Labor Statistics index of 
construction materials (wholesale) prices, 
with 1939 equal to 100, reached 211.0 in 
December. The December index was 1.9 
percent higher than that of November and 
21 percent above that for December 1946. 

Construction costs rose some 18 percent 
during 1947 and at the end of the year were 
more than double those of 1939. The 
Commerce Department's Composite Index 
of Construction Costs for December reached 
a level of 206.5 (1939-100), an increase of 
1.4 percent from the previous month’s 
index. 

Final tallies on 1947 output of building 
materials, now becoming available, estab- 
lish 1947 as a banner production year. 
As measured by the Department’s Com- 
posite Index of Production for Selected 
Construction Materials, overall output of 
building materials reached a new peak dur- 
ing the year. Preliminary figure for the 
1947 Index is 139.6 (1939-100), up 11.6 
percent from 1946, and 4.2 percent higher 
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than the previous peak reached jp | 
year 1925. } 

Production and shipment data ; 
available indicate that the output of ¢». 
major materials set mew records & 
1947. Record breakers include perth 
cement, asphalt roofing materials, n 
board and lath, structural clay tik 
wood flooring, cast iron soil and 
pipe, warm air furnaces, and hom bly 
boards. However, area shortages of » 
materials, notably gypsum product » 
cast iron and steel items, persisted throes 
out the year. 

Preliminary estimates of total 197 . 
struction activity by states disclose 
major alterations of the regional py 
prevailing during 1946. As in |9¥ 
aréa leading in construction during |" 
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the states of Ohio, Indiana, Illinois, Me 
igan and Wisconsin. These states 
bined to account for 19.4 percent of 
1947 national construction total 

The F. W. Dodge Corp., a fact-in 
organization for the construction indus 
reported that the dollar volume o « 
struction contracts awarded in the 37 « 
east of the Rocky Mountains set a new 
mark for January in the Dodge statistir 
series dating from 1925. January | age a 
awards totaled $615,206,000, and me he cor 
sented a gain of 8 percent over January rd. | 
last year when the previous dollar volw 
high for the month was reported. Jan 
1948 awards, however, were 2 percent 
than the total for December. 

Again in second place during 191, © 
17.6 percent of the national total, wast 
Pacific Coast region—California, 
and Washington—while the Middle Ath 
region—New York, New Jersey and Ps 
sylvania—occupied third place with 
percent. 

Among the individual states, 
again led by a wide margin, accounting 
$1,746.9 million of new construction é 
1947. Texas displaced New York #! 
second-ranking state with $9085 a 
of new construction im 1947, as @ 
$905.9 million put in place in New York 
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Texas Firm Applies for 
New Pipeline Authority 


APPLICATION HAS BEEN made by 
Texas Eastern Transmission Corp. @ 
Federal Power Commission for pe 
to construct and operate a pipeline f 
to its Big Inch pipeline. 
bring natural gas from the Southwest 
gas-distributing companies on the 
Seaboard and in the Appalachian a 
proposed line, 26 in. in diameter, 
run 1,020 miles over the Big Inch line 


.bout 20 miles east of 
where it would tie in 
ind Big Little Inch lines 
gas to Philadelphia and 
xtensions then would be 

Eastern Seaboard, where 
rmined that gas is most 
lic interest. 

Big Inch, the 26-in. line 
to deliver 425,000,000 cu 
the application indicates. 
) cu ft a day would be sold 
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terials, gyno. : Me , is the construction of about 
Clay tile, by afin of 26-in. pipe from Longview, 


Ml and pres to gather natural gas at sources of 


FWA Announces Engineering 
Works for Virgin Islands 


TWO IMPORTANT ENGINEERING projects 
intended to improve living conditions in the 
Virgin Islands will be started this summer 
by the Federal Works Agency, it is an- 
nounced by Federal Works Administrator 
Philip B. Fleming, M. ASCE. 

Following a detailed survey of the water 
resources of the Island of St. Thomas, seat of 
government, the FWA will begin work on a 
$1,000,000 supply project for the Island, 
involving construction of catchment areas, 
impounding dams, covered storage reser- 
voirs, treatment facilities, and supply and 
distribution lines. The project is aimed at 
increasing the supply of fresh water for a 
population of about 12,000 to at least 10 gal 
per capita per day. Experiments in the 
solar distillation of sea water will be made 
to increase the supply on St. John, smallest 
of the three islands in the group. 

Development of the waterfront at Char- 
lotte Amalie, St. Thomas, to promote com- 
merce and industry throughout the Islands 





























and bly, 25 gas compressor stations with an 
tages af s ate installed horsepower of 244,840 
| product he 26-in. line at the present existing 
rsisted throg pr tion sites of the Big Inch 
jine, and five compressor stations with 

total 1947 » cower of 69,900 on the lines between 
es disclos i Ridge, Linden and Philadelphia. 
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Illinois, Mid PPROXIMATELY 1,500 NEW armories will 
se states on quired to house the greatly increased 
percent » basis of the new National Guard 
tal h when organization is complete, will 
, @ fact-fnd : strength of about 683,000 men as 
ction industry pared with an average strength of 
olume of 000 before World War II. This 
in the 37 staig muuncement was made by Maj. Gen. 
5 set a new hi neth F. Cramer, chief of the National 
pdge statist | Bureau, who added that the armory 
January tage already has become a major factor 
0, and rep he continued growth of the National 
ver January rd. Definitive drawings, outline speci- 
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creased National Guard Armory Needs Cited by Chief 


fications and pictures of model armories for 
the National Guard have been completed 
by the Army Corps of Engineers, and are in 
process of distribution to the Adjutants 
General of the various states. 

Four types of armories have been de- 
veloped, which will house from one to ten 
units of company size, with cost estimates 
ranging from $444,000 to $1,827,000. All 
proposed armories are centered around a 
demonstration and assembly hall, with 
functional structures so designed that 
additions can be made readily. 


PART OF ITS NEW $6,000,000 construction program, expanding National Guard will 
four types of armories, housing from one to ten units of company size, and various 
ttenant structures. Shown above is motor vehicle storage building for dead storage 
b alternate arrangement for minor repairs and administration. Construction costs will 
age $4 per sq ft. Model of proposed ten-unit armory, to be built at estimated cost of 
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will constitute the other improvement. 
This project, which will cost about $1,250,- 
000, will involve reclamation of swamp areas 
along the waterfront and construction of a 
bulkhead to provide wharf and mooring 
facilities for small craft. 

Government work now under way in the 
Islands includes the building of sewer and 
salt water sanitation systems for Charlotte 
Amalie on St. Thomas and for Christiansted 
and Frederiksted on St. Croix. A modern 
highway system is under construction for all 
three islands 


Building Methods Inadequate 
for Sue War, A.G.C. Told 


CONSTRUCTION METHODS THAT achieved 
such notable results in World War II would 
be inadequate for a future emergency, Rear 
Admiral J. J. Manning, M. ASCE, chief of 
the Navy Bureau of Yards and Docks, 
warned the 1,300 members of the Associated 
General Contractors of America in attend- 
ance at the 29th annual convention of the 
A.G.C. recently in Dallas, Tex. Admiral 
Manning asked for the cooperation of con- 
tractors and the A.G.C. in the Navy pre- 
paredness program, 

Other speakers addressing the four-day 
meeting included Walker R. Young, M. 
ASCE,. chief engineer, U.S. Bureau of 
Reclamation, Denver, Colo.; F. W. Parrott, 
retiring president of the A.G.C.; Charles 
H. Sells, New York State superintendent of 
public works; and J. T. Callaway, president 
of the American Road Builders Association. 

Dwight W. Winkelman, head of D. W. 
Winkelman Co., Syracuse, N.Y., was 
installed as president of the A.G.C. for 1948. 
Other new officers are Adolph Teichert, Jr., 
vice-president, and William Muirhead, 
secretary-treasurer. George W. Koss, M. 
ASCE, of Des Moines, Iowa, is chairman of 
the Highway Contractors Division, and 
S. L. Fuller, M. ASCE, of Pittsburgh, Pa., 
chairman of the Heavy Construction and 
Railroad Contractors Division 


-_-- + - 


Steel Industry Expansion Plan 
to Meet Rising Consumer Needs 


MORE IRON AND Steel are being used by 
the people of this country today than ever 
before in its history, with a corresponding 
expansion and improvement program of 
steel companies involving record-breaking 
expenditures totaling nearly $1,700,000,000, 
according to figures just released by the 
American Iron and Steel Institute 

Total amount of iron and steel in use at 
the beginning of 1947, Institute figures show, 
was approximately 1,038,000,000 net tons, 
or 14,500 Ib in use for every man, woman 
and child in this country. The per capita 
figure in 1900 was about 3,300 Ib. 
Buildings, bridges, ships, automobiles, rail- 
roads and other heavy users of steel account 
for the greater part of the current figure. 

Companies in the steel industry plan to 
spend an aggregate of $565,000,000 for new 
equipment and expansion this year, Insti- 
tute figures show. Companies spent at least 
10 percent more, or a total of about $496,- 
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000,000, in 1947 over the estimated $448,- 
000,000 for that year. The $1,700,000,000 
program raises to $3,805,000,000 the total 
amount of money spent and allocated since 
1935 by steel companies to expand and im- 
prove their plants, an increase of 26 percent 
over the estimated net income of the entire 
industry in the period, 1935-1947. 


_ + 


Traffic Engineering Series Is 
Opened with Mid-West Meet 


FIFTY ENGINEERS, PUBLIC works officials 
and other men interested in location, con- 
struction, maintenance and operation of 
streets and highways attended the first of a 
series of three-day traffic engineering con- 
ferences recently at the University of 
Minnesecta. The conference was sponsored 
by the University’s Center for Continuation 
Study in cooperation with the Minnesota 
Department of Highways, the League of 
Minnesota Muncipalities, the Institute of 
Traffic Engineers, and the Yale Bureau of 
Highway Traffic. Robert S. Holmes, 
Assoc. M. ASCE, executive secretary of the 
Institute of Traffic Engineers, led the open- 
ing-day panel discussion on accident record 
procedures and problems, parking, and 
traffic survey techniques. 

Traffic engineering subjects discussed at 
the meeting included studies and surveys 
regulations, and design and planning. A 
second conference is planned for late June 
at the University of Missouri, with later 
ones at Los Angeles, Oregon State College 
and in Florida and Texas. 





Member Named Head 
of Equipment Distributors 


ALBERT F. GARLINGHOUSE, Assoc. M. 
ASCE, is the new president of the Associated 
Equipment Distributors, chosen at the 
group's 29th annual meeting recently in 
Chicago. He is a Los Angeles contractor 

Home builders in the United States have 
fought and will continue to oppose govern 
ment control of housing, members attending 
the five-day convention were told by Ed- 
ward R. Carr, president of the National 
Association of Home Builders. He said 
that home builders in this country have no 
intention of sharing the experience of 
builders in England and France, where 
government controls have killed the build- 
ing business. 

Gigantic construction jobs, highways, air- 
ports, dams and flood control, irrigation and 
soil conservation projects, could not have 
been accomplished for ten times present 
costs without the cost-cutting, man-hour- 
saving machinery designed by the construc- 
tion equipment industry, J. T. Callaway, 
president of the American Road Builders 
Association, told the conference. 

The construction industry can carry out a 
record dollar volume of construction activity 
under constantly improving conditions dur- 
ing 1948, unless the materials requirements 
of the European recovery program cause 
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crippling shortages in this country, Dwight 
W. Winkelman, president of the Associated 
General Contractors of America, said in his 
address. 


‘7 


Sixth Edition of “Who's Who 
in Engineering” Is Available 


Wits some 16,000 engineers represented, 
the sixth edition (1948) of Who's Who in 
Engineering is now off the press, with 12 per- 
cent greater coverage than the last edition, 
published in 1941. 

As in previous editions, qualifications for 
inclusion were established by an advisory 
committee of the profession—in this in- 
stance, a committee of Engineers Joint 
Council. ASCE members represented on 
the committee on qualifications were Execu- 
tive Secretary William N. Carey and T. 
Keith Legare, secretary of the National 
Council of State Boards of Engineering 
Examiners. 

The volume, which sells for $15, may be 
obtained from the publishers, Lewis His- 
torical Publishing Co., Inc., Eighth Avenue 
at 14th Street, New York 11, N.Y. 








+ 


N.Y. Skyscraper Topped by 
200-Ft Steel Tower 


. 





STEEL TELEVISION TOWER, 200 ft high, 
topped by 80-ft antenna, is being built atop 
36-story skyscraper building in mid-town 
Manhattan. Tower is of special streamlined 
design to fit architecture of building, and 
top of antenna will be 754 ft above street. 
Project is being built for New York Daily 
News by Turner Construction Co., of New 
York, with Alexander D. Crosett & Associates 
serving as architects and engineers. Con- 
struction work includes building of addi- 
tional two floors (indicated by radio station 
letters WPIX in photograph) on top of nine- 
story plant structure on east side of building 
to house television studios. Work is being 
speeded to meet early completion date. 
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Highway Administra: 
Held Responsibie ie’ 


HIGHWAY ADMINISTRATORS MUS 
it as their prime responsibility to 4, " 
highway program which wil! bj 
















































ists the safety only modern highs, se 
provide, Roy E. Jorgensen, me jects 
deputy highway commissioner and A ile th 
engineer of Connecticut, told the » blishe 
short course on roadside de nte 
Columbus, Ohio, recently. [¢ js their he b, nat 
ther responsibility, he said, to develop aes pro} 
dent records in such shape that he al 

forecast the hazard reduction tha waa 

sult from modernization of our wrt, Ce 


“I think the road users of our sta 
entitled to know what ten million « 
million in road improvements Will meap 
saved lives, the number of injuries of 
nated, and property damage Teductiog 
Mr. Jorgenson said. 
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Seek Technical Reading nishit 
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AN APPEAL FOR publications of a techy» 
and specialized nature for men in vetem 
hospitals in the Milwaukee area me 
such success there recently that Samvd 
Snead, of the Engineers’ Society of 
waukee, has issued a nation-wide appeal 
such contributions to local veteran: ; 
stitutions. 

While there is much so-called popu jalley 
reading available, Mr. Snead indicas 
many of the veterans are eager for ms 
highly specialized material on engir 
economics, physics, chemistry, factory m 
agement and other material of a scientiicg 
technical nature. 
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ASCE Men Prominent in Plan bs 
for Fall Hydraulics sical 
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SOCIETY MEMBERS HELPING to make ph 


for the fourth annual meeting of the ( c—- 
ference on Industrial Hydraulics, October the D 
and 21, at the Sheraton Hotel, Chicago, chair 


clude Dr. V. L. Streeter, director of fluids: 
search in the department of fundamest 
mechanics research at the Illinois |nsitat 
of Technology, chairman of the confers 
and T. M. Niles. 

Local Sections of the ASCE will coope 
with other engineering groups in p 
the conference, which is sponsored 
Armour Research Foundation of the ‘ls 
Institute of Technology and its grads 
school. 
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W. E. Wrather New Head of 
Mining Engineering Grow 


W. E. Wratuer, Director of the Cs 
Geological Survey, was inaugurate! 
dent of the American Institute of M= 
and Metallurgical Engineers at the or" 
tion’s 166th meeting, recently held 
York City and attended by more that» 
members. Mr. Wrather succeeds ‘ 
Williams, director of Battelle Mem 
Institute, Columbus, Ohio, as president 
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ecu 1 Advance Construction 
Rureau of Reclamation indi- 
an -.| large Western construction 
which work is about to begin. 
‘letin states that all information 
subject to revision, the data 
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rhe, Central Valley Project, California 

| OUF states tion: Near Tracy, Calif. 

million o | k: Construction of earthwork, lining, 
tS will mea nd structures for 13.6 miles of Delta- 
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merete pipe . . . 3,300 lin ft 
ne Allowed for Completion: 750 days 
PIPELINES AND STRUCTURES 


rachella Division, All-American Canal, 
California 


ig 
IS of a techmy 
en in veteray! 


ociety of 
wide appeal ig 
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tion: Near Indio, Calif. 
rk: Construction of concrete pipelines 
nd structures for Unit No..4, Coachella 


called poo alley distribution system. 


t Made by Reclamation Bureau 
nae Western Projects 


Furnishing and placing 
concrete pipe from 10 to 


72 in. in diameter . 240,000 lin ft 
Pipe trench excavation 146,000 cu yd 
Concrete in structures . 440 cu yd 


Time Allowed for Completion: 365 days. 


LATERALS AND DRAINS 
Klamath Project, Oregon-California 


Location: Near Tule Lake, Calif. 
Work: Construction of earthwork and 
structures for laterals and drains in Area A. 
Excavation . 298,500 cu yd 
Concrete . 120 cu yd 
Rockfill . 550 cu yd 
Furnishing and placing 24 
to 72-in. metal pipe . 1,800 lin ft 


Time Allowed for Completion: 300 days. 


SIPHON 
Missouri Basin Project, Nebraska 


Location: Frenchman-Cambridge unit near 
Oxford, Nebr. 

Work: Construction of approximately 
2,500 ft of 63-in. monolithic or 60-in. 
precast concrete siphon for Cambridge 
Canal. 


Time Allowed for Completion: 120 days. 
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+ pine ~—Bichway Builders Gather 
f factory oufimm for Mutual Help Discussions 
HM @ Scientine 


EVELOPMENT AND USE of highway con- 
equipment and compaction of 
s were chief subjects at a conference 
ly this month at the Whitcomb Hotel, 
h Francisco. Sponsoring groups included 
nical committees of the Highway Re- 
rch Board and the American Road Build- 
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os of the C Association, with H. F. Clemmer, 
of the (an . . 

8 ASCE, engineer of materials and tests 

lies, October 


the District of Columbia, acting as gen- 
chairman of the sponsoring committees. 
ontractors, engineers and manufactur- 
discussed reduced construction costs, 
e satisfactory results for engineers’ 
k, and curtailing of costly experimenta- 
h by manufacturers. 
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OMPETITIVE EXAMINATIONS FOR appoint- 
its in the U.S. Public Health Service 
ilar corps in grades of assistant and 
ior assistant sanitary engineer will be 
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¢ of the US im June to fill approximately 15 ap- 
gurated pre mtments 

ste of Mum tents include general sanitary 
t the orp neering, industrial hygiene, malaria and 


phus con trol, milk and food sanitation and 
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$3,811 and $4,351, respectively, for men with 
dependents. Promotions are at regular 
intervals, and retirement, medical care, and 
annual leave provisions are comparable 
with those in other branches of the govern- 
ment service. 

Applicants must be citizens of the United 
States, have engineering degrees from 
recognized schools and have experience 
commensurate with the position for which 
they apply. Application forms and addi- 
tional information may be had from the 
Surgeon General, U.S. Public Health Serv- 
ice, Washington 25, D.C. 
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Program for Missouri River 


Basin Is Now Available 


A SIX-YEAR PROGRAM for development of 
land and water resources in the Missouri 
River basin under the Pick-Sloan Plan, 
recently adopted by the Missouri Basin 
Inter-Agency Committee, has been issued 
by the War Department. The program 
constitutes a master blueprint for guidance 
of federal and state agencies concerned with 
maximum development of flood control, ir- 
rigation, power and navigation and other 
benefits of the comprehensive plan for the 
basin authorized by Congress. 

A summary of construction schedules for 
the various states and federal agencies in- 
cluded in the plan is available. Inquiries 
should be addressed to the Missouri River 
Division, U.S. Department of War, Omaha, 
Nebr. 
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British Create New River to 
Improve Flood Control 


DESIGNED to protect the fertile and low- 
lying agricultural area of the Fens, a marshy 
region in Lincolnshire, England, a new flood- 
prevention plan recently was initiated in 
Great Britain. Under the plan, a new river 
31 miles long will be created to carry off 
spring rains into the North Sea. The Fens 
region was first drained scientifically 300 
years ago. 

The region suffered severe inundations 
last year, and 7 percent of the Fens area was 
flooded, The level of the land is dropping 
at the rate of one inch a year so that foun- 
dations will not support any greater weight, 
creating need for an alternative method of 
keeping down the water level. Creation of 
the new river will reduce the amount of 
water to be drained from the area and that 
to be carried off will be provided a quicker 
outlet to the sea. 
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Accident Costs Are High 
in Detroit, Survey Shows 


A stupy or the Detroit, Mich., accident 
situation to determine costs of automobile 
repairs and increased doctor and hospital 
fees from such accidents will be made this 
summer. The survey will include a per- 
sonal canvass of persons involved, with di- 
rect interviews to determine what accidents 
cost them. 

Figures now available indicate that traffic 
accidents in Detroit are costing the persons 
involved nearly 10 million dollars a year in 
direct costs, according to a study made by 
the accident-prevention department of the 
Association of Casualty and Surety com- 
panies. Records indicate a total of 186 per- 
sons killed in the 51,048 accidents in Detroit 
last year. Total costs revealed in the study 
show that accidents are taking $788,340 a 
month from Detroit motorists. 





— on 


Producers’ Group Head Lauds 
Building Industry Record 


A TENDENCY TO judge the private building 
industry by what it has not been able to 
accomplish, rather than by the outstanding 
record it has made in the face of unprece- 
dented handicaps, must be corrected, David 
S. Miller, president of the Producers’ Coun- 
cil, said recently in a talk before the Na- 
tional Concrete Masonry Association. Mr. 
Miller announced a forthcoming series of 
economic studies and other media by the 
Construction Industry Information Com- 
mittee through which the story of the indus- 
try’s progress will be told. 

“Although only a part of the huge pent-up 
need for new construction has been met in 
the 30 months which have elapsed since the 
war, the volume of building has accelerated 
at an amazing rate following the end of the 
wartime shutdown,’ Mr. Miller said. ‘“‘The 
amount of new construction would have 
been even greater had not vast quantities of 
materials been used to repair and improve 
existing buildings.”’ 
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ASCE Men Are Honored with 
Water Works Posts, Awards 


Severat ASCE mMempers were honored 
through election to office, to honorary mem 
bership, or with awards for outstanding 
work at the recent board of directors meet 
ing of the American Water Works Associa- 
tion in New York City 

Linn H. Enslow, Assoc. M. ASCE, of New 
York, is new president of the association, 
Veatch, M. ASCE, of 

Kansas City, Mo 
William W. Brush, 
M. ASCE, was reelect- 
ed treasurer Honor- 
ary memberships were 
conferred upon ASCE 
members Louis R 
Howson, of Chicago 
and Abel Wollman, of 
Baltimore 
Melvin P. Hatcher, 
M. ASCE, director of 
Linn H. Enslow —s Kansas City, 
Mo., was awarded the 
John M. Goodell Prize for his paper on 
“Water Works Rules and Regulations.” 
For his highly effective direction of the work 
of a special committee of the water puri- 
fication division which resulted in a speedy 
completion of texts for the forthcoming re- 
vised edition of the “Manual of Water 
Quality and Treatment,” A. Clinton Decker, 
M. ASCE, sanitary engineer of the Tennes- 
see Coal Iron & Railway Co., Birmingham, 
Ala., was presented with the John M. Diven 
Medal 

The association's spring conference will 
convene May 3 at Atlantic City, N.J., for a 
four and one-half day meeting. 
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Engineers’ Starting Pay More 
than Doubled in Last Decade 


AVERAGE STARTING SALARIES for the past 
semester's engineering graduates from the 
Illinois Institute of Technology, Chicago, 
range between $260 and $275 monthly, an 
announcement from the office of placements 
at the institution indicates. Top salary 
among the graduates is $400 paid to one 
engineering graduate, with two others re- 
ceiving $350 each per month. The average 
starting salaries for June 1947 graduates from 
the institute were $250, while a year ago 
graduates averaged $231 a month on their 
first job. Ten years ago normal starting pay 
for engineers was $100 a month, the survey 


shows. 
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Innovations in Skyscraper 
Construction Are Predicted 


SKYSCRAPERS OF THE future will incorpo- 
rate many innovations in the use of light steel 
construction, said B. L. Wood, consulting 
engineer for the American Iron and Steel 
Institute, in addressing a recent meeting of 
the American Institute of Architects. Mr. 
Wood predicted that welding will be widely 
used in future skyscraper construction, with 
resultant economy. 
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Light steel panels will be extensively 
employed for secondary floor construction, 
he stated, citing their recent use in the 30- 
story Mercantile Bank Building in Dallas, 
Tex., and the 28-story John Hancock Insur- 
ance Building in Boston. He also predicted 
that exterior walls in commercial buildings 
will be formed of light steel panels, thus re- 
ducing substantially the weight to be sup- 
ported by the building foundation and 
framing—important cost factors. Mr. 
Wood pointed out that the New York City 
Building Code was recently revised to 
facilitate use of such metal panels. 


———— ——__— 


Three Airport Engineers Are 
Needed by California Body 


APPOINTMENTS TO THREE recently author- 
ized positions for qualified airport engineers 
in California on a temporary basis, subject to 
later qualification of appointees in a state 
civil service examination, will be made 
shortly. Positions include those of super- 
vising airport engineer, airport design 
engineer, and airport planning engineer. 

Minimum requirements for all positions 
include California registration as a civil 
engineer prior to appointment, education 
equivalent to graduation from college with 
a major in engineering, and experience 
ranging from three to five years. California 
residence is not required. 





+ 


Construction Superintendents 
Announce Officers for 1948 


OFFICERS WERE announced at the recent 
annual meeting of the Society of Construc- 
tion Superintendents of New York as fol- 
lows: A. B. Fleck, president; George 
Martin, vice-president; and Sidney Mill- 
sten, secretary. 

Guests at the annual dinner, at which 
Myron Matthews was master of ceremo- 
nies, included: Arthur Benline, Manhattan 
Department of Housing and Buildings su- 
perintendent, and Joseph Herman, Edward 
Crinnion and Benjamin Saltzman, who 
hold similar posts in Staten Island, the 
Bronx and Brooklyn, respectively. 


-—-—$-— —- — 


Joint Sewerage Authority 
Program Headed by Member 


A SEWERAGE AUTHORITY to administer 
and finance a $2,500,000 pollution abate- 
ment project for the city of Linden and the 
borough of Roselle, N.J., has been formed, 
with Franklin Hudson, M. ASCE, as chair- 
man. Alexander Potter Associates, New 
York City Consulting Engineers, made the 
study and subsequent recommendation for 
the project. Present population of the com- 
munities is about 50,000, but the area is 
highly industrialized and daily waste is 
equivalent to a population of 235,000. 
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Engineering Vacancies Exig 
on Federal and State § 


ASCE HEADQUARTERS Is ig 
ceipt of notifications from federal, 
county and municipal agencies 
qualified engineering personnel. 
tunately early expiration dates {eg 
applications and taking €Xaminatiogs 
many of these positions make jt jm 
to list them in Crvmt ENGIN@ER x, Hes 
ever, members interested in this tyme 
employment are advised to keep jy , 
with local offices of the various pita 
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Meetings and Conferency 
ty’ 
Le s whe 
American Institute of Electrical & 4 “ 
gineers. Inspection tours to the Firsiy That 
Tire and Rubber Co., the Iowa Power 9 i 


Light Co., and other industrial ccm 
comprise part of the program for the (ry 
Lakes District meeting of the AIRE, x: 
Moines, Iowa, April 1-3. Headours 
will be the Hotel Fort Des Moines { 
meeting of the Northeastern Distric 
scheduled for April 28-30 at New Hime 
Conn. 


American Water Works Association | 
series of panel discussions will be introduw 
for the first time at the American Wee 
Works Association Conference, to be heli 
the Atlantic City Auditorium, Ates 
City, N.J., May 3-7. Panel and mal 
table conferences will be held morning 
general sessions in the afternoon 


Citizens Conference on City Plannig 
Better communities for New York Citys 
the theme of a one-day working coniere 
for citizens and representatives of civica! 
business organizations of the five borougs 
of New York City, to be held at the Hod 
Roosevelt on April 8. Sponsoring gop 
include the Metropolitan Section o & 
ASCE, the New York Chapter i & “Since 
American Institute of Architects, ani ®& BD 1,00 
Regional Plan Association. 
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Illinois Conference on Surveying 
Mapping. Sponsoring groups for the = 
annual Illinois Conference on Surv 
and Mapping, to be held at Navy 


two p 


"The s 


Tht 


ing sciences, Navy Pier Branch, of th 
versity of Iinois and the Illinois low" 
of Technology. 


Inter-Professions Conference 0 bis 
tion for Professional Responsibility. 
lems of professional education in ‘®* 
major fields of engineering, law, ™°™ 
business and religion will be consider 
this meeting, to be held at Buck Hill: 
Pa., April 12-14. 


Southern Machinery and Metals Bn 
tion, Inc. Demonstrations in metal 
will be a feature of the Southern Mac — 
and Metals Exposition, schedule 
Atlanta, Ga., April 5-9. Sessions wile 
the Atlanta Municipal Auditorium 
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R. Robinson Rowe, M. ASCE 


'T .s INTRIGUED by your holiday 
den lem, Noah, but not enuf to 
. said Ken Bridgewater. “‘Frankly, 
en't you ridiculing the custom? And 
your statistics exclude the good citi- 
« who sent Xmas cards to a wide circle 
and then found themselves newly 

He he wider circles of others?” 
‘That would be calling the kettle black, 
» If ] simplified the statistics, it was to 


plify a very complicated problem so that 
“be Jo Kerr could try to solve it.” 

‘Which I did, Professor, because you 
it too, too simple. Letting the popu- 
of citizens be P, each had 0.01P ac- 
tances, and the number of cards would 


it 


0.01P + 0.71P X 
7X 0.01P = 0.000787P? 


at) x 0.10 & 


e the postage was about $200,000, 


0.0000236LP? = * 200,000 


which I found P = 92,000, C = 6,661,- 
ind the postage was $199,835.04.” 
| think Joe forgot to count himself out,”’ 


/Cal Klater. Each citizen had only P—1 
low citizens, and so: 
( 0.000787 P(P —1) 


the averages to be exact, P(?—1) must 

e the factor 1,000,000, but if either P or 

1,000,000, the postage at the mini- 

ff 1'/. cents would exceed $11,000,000 

Since ? and /—1 are relatively prime 

1 1,000,000 = 2° & 5°*, one must contain 

factor (4 and the other 15,625. If we let 

= j4xand P—1 = 15,625y, or vice versa, 
two possibilities are expressed : 


b4x — 15,625y = | = () 


‘The smallest solution in integers is P = 
whicl 


i means C = 9,414,881, more 











Fig.l. The Amaderas Nexecutioner. 
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than half of which bore 1'/,-cent stamps.” 

“Nice work, Cal, and I suppose you could 
have added that the next smallest solution is 
the complement P = 890,625, which would 
require far too much postage. It may also 
be of interest to note the general solution for 
P(P—1) = m(10") up to 2 = 20 can be ex- 
pressed by the number 92,256,259,918,212. - 
890,625 and its complement. The last n 
digits of the two numbers will give the two 
least solutions and by taking more digits we 
get other solutions in which m is also divis- 
ible by 10. For example, for n = 2, 25 x 
24 = 600 and 76 X 75 = 5,700 

“For our new problem, we are indebted to 
California’s centennial, which has been re- 
viving many legends of forthright justice in 
the placer camps of 100 years ago. One 
of the most infamous was the portable 
nexecutioner of Amaderas County, shown 
diagrammatically in Fig. 1. Dismantled, 


the five members were packed to the scene 
of a trial where 6 bolts restored its ugly util- 
ity in anticipation of the inevitable verdict. 

“Originally the posts were 17 ft long, 
matching the cap, but later the height was 
reduced to 11 ft by halving the knee height. 
This tripled the horizontal kick H at the 
base of each post due to the live-or-dead- 
plus-impact load in the sling. You'll enjoy 
computing J for the cap if you don’t try to 
use irrelevant data. According to the leg- 
end, the itinerant nexecutioner was aban- 
doned when business warranted a permanent 
structure in each camp.” 


[Cal Klater remains anonymous this 
month. Walter Harold Johnson called atten- 
tion to the structural interest of the legendary 
frame.]| 


* = means “approximately equal to."’ 
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AN INSTITUTE FOR effective teaching has 
been established at the University of 
Detroit college of engineering to help faculty 
members give maximum instruction in the 
classroom. There will be eight sessions of 
the institute, conducted monthly with four 
lectures and four discussion groups. Sub- 
jects for the programs include an Introduc- 
tion to Effective Teaching, Effective 
Teaching, the Harassed Teacher, and 
Teaching as an Art. Jasper Gerardi, engi- 
neering faculty member, and Thomas C. 
Hanson, head of the department of engi- 
neering, now on leave, will be among the 


speakers. Both are ASCE members, 
. * > 
ALUMNI OF GeorGIA School of Tech- 


nology have voted three to one to change 
the name of the institution to Georgia 
Institute of Technology, figures just re- 
leased by the Georgia Tech National Alumni 
Association indicate. A total of 5,113 
alumni favored the change, as against 1,495 
voting to retain the present name. Faculty 
members voted 145 to 130 in favor of the 
change. Results of the balloting will be 
presented to the Board of Regents for action. 


. * * 


TW0O SCHOLARSHIP FUND gifts have been 
received by the college of engineering at the 
University of lowa. Income from one of the 
gifts, common stock valued at about $16,000 
from Fred Stebler, Riverside, Calif., will be 
awarded annually to a needy and worthy 
engineering student. The second gift, from 
Nathan Wohlfeld, Assoc. M. ASCE, is a 
$1,000 addition to the B. J. Lambert 
scholarship fund. Mr. Lambert, M. ASCE, 
is head of the department of civil engineer- 
ing at the university. Scholarships in his 
honor were established in 1944 through gifts 
from alumni, students and faculty. 
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THORNDIKE SAVILLE, former ASCE di- 
rector, dean of the New York University 
College of Engineering, has announced that 
the college will maintain a cosmic ray labora- 
tory atop Mount Evans, Colo., in coopera- 
tion with four other universities. The labo- 
ratory, Dean Saville said, will be the 
“highest” building of its kind ever con- 
structed. Mount Evans is 14,260 ft high. 
The laboratory, to be known as the Inter- 
University High Altitude Laboratory, will 
be maintained jointly with Massachusetts 
Institute of Technology, Cornell University, 
the University of Chicago, and Denver 
University. 


EIGHT ENGINEERS FROM industrial fields 
have been appointed as adjunct professors 
in five fields of graduate study at Stevens 
Institute of Technology, Hoboken, N.J., 
with a ninth named visiting professor. All 
of the men formerly were lecturers in the 
graduate school. Their new appointments 
are based on the belief that the inclusion in 
the faculty of such specialists with wide in- 
dustrial experience will be a source of stimu- 
lation to the programs of instruction and re- 
search in progress 


EMPHASIS WAS PLACED on the problems 
and methods used by sanitary engineers 
outside the United States in promoting safe 
water supplies and proper sewage disposal 
at a joint conference recently at the Duke 
University College of Engineering Par- 
ticipating were representatives of the three 
North Carolina institutions at which sani- 
tary engineering is taught. Engineers from 
Colombia, Brazil, Italy and the Philippines 
took part, together with sanitary engineers 
of this country engaged in consulting, con- 
struction and governmental work. Dean 
W. H. Hall, M. ASCE, of the Duke engi- 
neering school, and Prof. H. G. Baity, 
M. ASCE, of the University of North Caro- 
lina School of Engineering, were among those 
on the program committee working in 
close cooperation with the Inter-American 
Sanitary Engineering Association, Washing- 
ton, D.C. 
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A srupy 1s being made under auspices of 
the American Society for Engineering 
Education to determine the physical develop- 
ment of engineering facilities in the United 
States. Forms have been distributed to 
administrative officers who, it is felt, are 
confronted with the problem of procuring 
funds for new buildings and who will be 
greatly helped by an indication as to what 
engineering colleges in the country have 
done and are contemplating doing to meet 
the need for new buildings 





Engineering Enrollment Is 


Doubled in U.S. Colleges 


ENGINEERING ENROLLMENT IN United 
States colleges has more than doubled in the 
past year over the 1940-1941 figure, the 
final prewar year in which college enroll 
ments were normal. The total enrollment 
of engineering students this year, according 
to the January issue of the Journal of 
Engineering Education, publication of the 
American Society for Engineering Educa- 
tion, is 244,390, as compared with 113,497 
in the 1940-1941 school year. Of these 
29,531 are undergraduate civil engineering 
students. The percentage of engineering 
students to the total college enrollment in 
the United States jumped to 10.5 percent 
this year, compared with 7.6 percent in 
1940-1941. 

A survey just completed by the ASEE 
on the number of full-time students enrolled 
in the 143 accredited engineering schools and 
colleges in this country shows the following 
enrollment among the ten schools with the 
highest number of engineering students: 
Purdue University, 8,791; Illinois Institute 
of Technology, 7,150; University of Illinois, 
6,086; Georgia School of Technology, 
5,260; City College of New York, 5,013; 
University of Minnesota, 4,912; University 
of Michigan, 4,396; Massachusetts Insti- 
tute of Technology, 4,377; Texas A. & M. 
College, 4,273; Ohio State University, 4,247. 


_ o-- 





New Group Is Founded to 
Promote Science at College 


A NEW NATIONAL scientific organization, 
designed primarily for industry, has been 
established, with headquarters at Yale Uni- 
versity. Affiliated with and sponsored by 
Sigma Xi, national honorary scientific fra- 
ternity, the new organization, known as the 
Scientific Research Society of America, has 
as its aim the encouragement and promotion 
of scientific research, with chapters in impor- 
tant industrial laboratories to encourage and 
assist research scientists. 

Plans of the new group call for establish- 
ment of local branches in research labo- 
ratories of many leading industrial plants 
and technical schools, whereas Sigma Xi 
chapters are established only at educational 
institutions. Basic requirement for mem- 
bership in both organizations is noteworthy 
achievement as an original investigator in 
some branch of pure or applied science. 
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In 1939 our chemical exports amounted to 
$164,000,000. In the last year they had 
increased to $500,000,000. 


A REVOLUTIONARY new steam turbine drive 
on steam locomotives gives smoother engine 
operation and 25 percent more power. 


PROJECTILES SMASHING through armor plate 
are now photographed with an X-ray tube 
that takes a picture in '/;,000,0th of a second. 


NEARLY 40,000 engineers and chemists are 
employed in Chicago and northern Illinois 
assuring industry of the technical ‘“‘know- 
how” for every industrial problem and 
operation. 


UNDERSEA MINING OF COAL is being carried 
on off the west coast of Japan. An esti- 
mated 400,000,000 tons of coal is buried 
under the ocean floor in the Kokura field. 


AN IRRIGATION PROJECT in the Province of 
Madras is expected to add 200,000,000 acres 
to India’s farm lands. 


In 1931 Timken Burtt the first roller 
bearing steam locomotive. Today nearly 
all new locomotives are on roller bearings. 


A NEW CHART published by the Geological 
Survey shows geology along Alabama high- 
ways. Charts of this type will find many 


uses. 


For some 700 years all that was known of 
“Magnetism” was that lodestone will line 
up north and south in the earth’s magnetic 
field. 


In 1945 RAILROADS operated trains 91,826,- 
353,000 miles. 


Tue 17 HYDROELECTRIC units of Grand 
Coulee Dam will have a total capacity of 
2,197,600 hp. 


IN BABYLONIA about 1100 B.c., water wheels 
were invented and four centuries later 
Sennacherib brought in the shadoof from 


Egypt. 


DuRING NERO’S TIME there were nine aque- 
ducts in operation supplying 200,000,000 gal 
of water per day to the city of Rome. 


CALIFORNIA has initiated a program of a 
three-year survey of its water resources to 
cost about $500,000. 


PEAK LOADS ON THE principal electric 
utility systems of the country totaled more 
than 43,700,000 kw in September 1947. 
This was the highest total on record. 


In 1696 New York City made its first ap- 
propriation for street cleaning—£20. 
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Hydroelectric Development. 4 review 
hydroelectric progress in © q 
1947 has been issued by the | \ottinina We 
and Power Bureau, Department of Mie 
and Resources, as part of its regular ; 
survey of resources. Inquiries should jy 
addressed to the Dominion Wate al 
Power Bureau, Ottawa, Canada. 

Sound Insulation. Supplement Noy 
National Bureau of Standards p,. 
BMS 17, Sound Insulation of Wall ong Pug 
Constructions, is now available. The Presey 
15-page supplement contains the results 
measurements on all construction: testa 
since the issuance of the original report 3 
1939 and the first supplement in jy 
BMS Report 17 and Supplements | and 
may be purchased from the Superintendeg 
of Documents, Washington 25, D.C. aty 
cost per copy of 20 cents, 5 cents ao } 
cents, respectively. 

Housing Statistics. To promote be 
understanding and coordination of housag 
information, the Housing and Home Finay 
Agency has published a 179-page Handi 
of Housing Statistics. Copies of the hat 
book, which is drawn from more tho J 
sources, including both government of 
private agencies, are available from & 
Superintendent of Documents, Gore 
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ment Printing Office, Washington, D.C 2 be 
cost of $1 each. a 
Road Research. Variations in the quily . ly 
. : , pply 
of concrete as produced in practice ae & A on 
cussed in Road Note No. 3 of the Brit vert 
Department of Scientific and Industrial & ate 
search, entitled “Effect of Batching Ema ene 
on the Uniformity of Concrete.” Ano = 
recent release of the department, de Leth 
with the “Design of Concrete Mixes,” & Miss 


scribes a method of determining what 
crete mix properties are required to prods a 
with given materials and under given wal oun 
conditions, a concrete of the desig 
minimum strength. Both may be obtan! 
from H. M. Stationery Office, Kingsw, 
London, W.C. 2, England, at a cost ¢@ 


~onst! 


gro 

each. m 
Federal Works. Activities and 0 oving 
plishments of the Federal Works Agency! urray 
the fiscal year ending June 30, 1%’, ices it 
summarized in the Eighth Annual Rept ate E 


Gror 
ey 


the Agency. Copies of the 47-page "= 
are for sale by the Superintendent of 
ments, Washington, D.C., at a cost « 


cents. Kan 
Highway Safety. To better traffic ¢ ce oO 
ditions and increase highway safety, ° ypeka, 
Eno Foundation for Traffic Control Met 
tuck, Conn.) is distributing free of ch® Grou 
187-page manual, Use of Trafic 4 in op 
Records. The manual has been comp: dy bterna! 
the Yale University Committee on ‘© en y 
Developed Information of the \s* d Was 
Conference on Traffic Accident 96% Miss 
after seven years of preparation * intro! 
project was headed by Wilbur > > e Arm 
Assoc. M. ASCE, associate director @ iver B 
ustrat; 


Yale Bureau of Highway Traffic . 
Highway Research. Synopss “ 


iri Rij 
papers and reports, given at the aithas — 


Highway Research Board, 


































































_ ert December 1947 issue of 
1ONs cod rch Abstracts. Single copies 
a n may be obtained from the 
; re \ rch Board, 2101 Constitution 
= gton 25, D.C., at a cost of 
tA revieng . scription rates are $2.25 a 
~anada 
= aT 
eh Dwelling Construction. Savings that can 
Ming fect sigh the use of preassembled 
be bod rool ses in construction of small 
n W; ses a | with specific examples in the 
ater af ae of HHFA Technical Bulle- 
“ae pa by the technical staff of the 
ment No. 2y sesin ind Home Finance Agency. In- 
dards Reon ts should be addressed to the Office of 
Wall and Pag Administrator, Housing and Home 
©. The pret MBB. once Agency, Washington, D.C. 
te venniag Railroad Construction. In a bulletin, en- 
+ om baie: led “Some Railroad Problems Past and 
diet : a esent,”” the Connecticut Society of Civil 
gineers reprints a talk by Sidney Withing- 
ne | andy chief electrical engineer for the New 


rk. New Haven & Hartford Railroad, 
esented at its 63rd annual meeting. 
Geological Survey Maps and Reports. A 


smber of new maps and reports have been 


25, D.C, ay 
D cents and 


apr broad eased by the U.S. Geological Survey. Un- 
Hi a s otherwise noted, they may be obtained 

= — m the Director, U.S. Geological Survey, 
page Handbea 


ashington 25, D.C. The list of new publi- 


es of the hand 
more thas 3 tions includes 
Translations of two Russian papers on 
a « ctrical soil stabilization‘ Electro- 
able from t& 


emical Stabilization of Clayey Ground”’ 


in A cal bd ““Electre chemical Stabilization as Means 
. Preventing Ground Failure in Rail- 
ads" —may be obtained free as long as the 
1s in the ou pply lasts 
ractice are A preliminary map showing construction 
Of the Britt iterials in the southern half of Williams 
| Industrial Re uunty, North Dakota, is in open file in the 
batching Em urvey offices in Washington and in the 
ete.” Another fice of the State Geologist, University of 
tment, dealt orth Dakota, Grand Forks, N.Dak 


te Mixes,” & 
ning what cm 


Missouri Basin Studies No. 12, entitled 
onstruction Materials and Non-Metallic 
ired to prodary ineral Resources of South Dakota,"’ may 
der given vat purchased for 60 cents. Also available 
the devia ym the office of the South Dakota State 
ay be obtanel ological Survey, Vermillion, S. Dak. 
ice, Kuingswah Memoranda on the possibility of develop- 
at a cost of g ground-water supplies for the Alamo- 
brdo Army Base and the White Sands 
oving Ground, New Mexico, by R. C. 
urray, are in open file in the Survey 
hices in Washington and in the office of the 
ate Engineer, Santa Fe, N.Mex. 
Ground-Water Resources of Kansas,” by 
. C. Fishel, is in open file in the Survey 
ices in Washington and at the University 
Kansas, Lawrence, Kans., and in the 
hice of the State Board of Agriculture 
peka, Kans 
Methods of Collection and Development 
Ground Water,” by J. H. Adamson, } 
ergs at the State Department of 
aternal Affairs, 


es and act 
orks Agency! 
» 30, IM, 2 
anual Report 
47-page repat 
ndent of Dk 


ia 


it a cost & 


ter traffic ¢ 
ay safety, § 
Sontrol | Saif 
free of chart 
Trafic Acme 


en compiled Harrisburg, Pa., and at 
ttee on | rvey ofhees in Philadelphia, Pittsburgh, 
the Nau d Washington 

dent Statist Missouri River Basin. The huge flood 
yaration mitrol and river development program of 
Ibur S. Se ¢ Army Corps of Engineers in the Missouri 
director # ver Basin has been described in a 23-page 
‘raffic . strat ec iphlet prepared by the Mis- 
nopses of iri River Division Office of the War De- 
the 27th asm ‘iment. The pamphlet, which includes 
3 (Vop® o.p. 263) CIVIL ENGINEERING « 








information on authorized dam and reser- 
voir projects, river channel improvements, 
and levee and floodwall work, may be ob- 
tained from the Missouri River Division of 
the War Department at Omaha, Nebr. 
An early revision of maps, to show the new 
reservoir plan for the Osage Basin in Mis- 
souri, will be made in the pamphlet soon. 


Applied Mechanics. To meet the need 
for a comprehensive review of current litera- 
ture in the field of applied mechanics, the 
American Society of Mechanical Engineers 
has launched a monthly scientific journal 
entitled Applied Mechanics Reviews. Re- 
views, to be prepared by experts who will 
cover the output of some 500 magazines here 
and abroad, will cover theoretical and experi- 
mental papers on solid mechanics, fluid 
mechanics, thermodynamics, and heat trans- 
fer and applications of these subjects to geo- 
physics, soil mechanics and other fields. 
Subscriptions are $12.50 annually, with a 
special price of $9 to technical society mem- 


bers. Checks should be sent to the ASME 

Publication-Sales Department, 29 West 

39th Street, New York 18, N.Y 
Construction Materials Data. Detailed 


statistical information on selected construc- 
tion materials is being issued monthly by the 
Construction Division of the Department of 
Commerce in a supplement, entitled Con- 
struction Materials Data. The series of 
supplements, started in February 1948 with 
an issue on cement, will be reprinted in one 
volume at the end of the year. Inquiries 
should be addressed to the Construction 
Division of the Department of Commerce, 
Washington, D.C. 


Water Power, Sweden. Power Supply in 
Sweden is summarized in a 32-page illus- 
trated review, issued by the State Power 
Board in cooperation with the Swedish 
Association of Electricity Supply Undertak- 
ings and the Swedish Water Power Associa- 
tion. The review, which is printed in Eng- 
lish, may be obtained from the Swedish 
Water Power Association, 16 Norrlands- 
gatan, Stockholm 7, Sweden. 


Airport Financing. Engineering and ad- 
ministrative aspects of airports will be dis- 
cussed in a new monthly release of the 
American Road Builders Association, en- 
titled Out at the Airport. The March issue 
deals with federal financing of airports. 
Inquiries should be addressed to the Amer- 
ican Road Builders Association, Interna- 
tional Building, Washington 4, D.C. 

Maps. A 57- by 35-in. general reference 
map of the world, prepared for the State 
Department by the American Geographical 
Society, is available at a cost of $2.50 upon 
application to the American Geographical 
Society, Broadway at 156th Street, New 
York 32, N.Y. International boundaries 
and sovereignty are shown as far as possible 
in accordance with the official United States 
viewpoint and include such recent revisions 
as the partition of India. Cities and towns 
are classified according to population. The 
map is made on a modified Mercator projec- 
tion, with an equatorial scale of 1:30,- 
000,000. 

Traffic Studies. A check list that will be 
helpful to municipal officials in appraising 
the traffic situation in their cities is a feature 
of Making Better Use of Today's Streets, a 
44-page illustrated booklet, which is offered 
at cost by the Chamber of Commerce of the 
United States, Washington 6, D.C. There 
is a graduated scale of prices, ranging from 
35 cents for single copies to 25 cents a copy 
for lots of 1,000 and over. 

Census Publications. Bureau of the 
Census publications for the period, January 
to September 1947, are indexed in a 163-page 
Catalog and Subject Guide, recently issued by 
the Department of Commerce. Inquiries 
should be addressed to the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington 25, D.C. 

Anniversary Brochure. To celebrate the 
fortieth anniversary of its organization, 
the Cleveland firm of Wilbur Watson Asso- 
ciates has issued a 28-page illustrated bro- 
chure summarizing some of its most im 
portant engineering achievements. The 
firm was founded in 1907 by Wilbur J. Wat- 
son, M. ASCE, who died in 1939. 





Philadelphia City Planning Commission Publishes 
Improvement Program Report 


A BROAD PROGRAM of public improve- 
ments for Philadelphia, calling for expendi- 
ture of $332,792,789 over a six-year period, 
is detailed by the City Planning Commission 
in a report entitled Recommended Program 
of Public Improvements, 1948-1953. The 
report, fourth in an annual series, antici- 
pates an expenditure of $72,677,609 for 
1948. 

More than 40 percent of total scheduled 
expenditures will be for rehabilitation and 
extension of the water system, construction 
of sewers and sewage-treatment works, and 
improvement of drainage conditions and of 
facilities for the collection and disposal of 
refuse. Development of highways and other 
transportation facilities constitutes another 
main objective, with almost $75,000,000 
apportioned for restoration of city and city- 
state highways and for restoring and con- 
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structing city arterial highways and bridges 

Cost of development of the Southwest 
Airport and of partial development of the 
Northeast Airport and of other transit 
facilities is estimated at $60,712,000. Ex 
pansion of port facilities and a comprehen- 
sive building program, including construc- 
tion of health, welfare, educational, recre- 
ational and other public facilities, are other 
important recommendations. 

Established in 1942, the Philadelphia 
City Planning Commission is headed by 
Edward Hopkinson, Jr. ASCE members 
on the Commission include Thomas Buck- 
ley, director of public works, and Lawrence 
Costello, chief engineer, Philadelphia De- 
partment of City Transit. Robert B. 
Mitchell is executive director of the Com- 
mission, and Charles A. Howland, Assoc. 
M. ASCE, chief of the Division of Projects 
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NEWS OF 


yiuneexs. 


G. H. Kevan recently became affiliated 
with the Kansas City, Mo., engineering firm 
of Harrington & Cortelyou. He had been 
associated previously with the Kansas State 
Highway Commission at Topeka, Kans 


Rear Admiral William H. Smith, has re- 
tired as director of the Atlantic division of 
the Navy Bureau of Yards and Docks, New 
York, after 30 years in the Navy Civil Engi 
neer Corps. He has taken a position as 
chief engineer for Palmer & Baker, Inc., 
consulting engineers of Mobile, Ala 


E. O. Sweetser, after 42 years as a mem 
ber of the faculty at Washington University, 
including 14 years as head of the depart 
ment of civil engineering, has been relieved 
at his own request of further administrative 
duties. He is now the William Palm pro 
fessor of civil engineering. J. W. Hubler, a 
member of the faculty since 1942, succeeds 
Professor Sweetser as head of the civil en 
gineering department 


W. K. Dinklage, formerly division en 
gineer with the Kansas State Highway De 
partment, has been made assistant engineer 
of maintenance for the department 


Col. Herbert S. Crocker, Past-President 
and Honorary Member of the Society, has 
retired from the Denver, Colo., engineering 
firm of Crocker & Ryan which he headed 
Widely known for his 
work in transporta 
tion structures, 
among them many of 
the most important in 
his home city as well 
asin Chicago and Salt 
Lake City, Colonel 
Crocker served as 
President of ASCE in 
1932. He was Direc- 
tor from 1915-1917, 
Acting Secretary in 
1920, Vice-President 
in 1919-1920, and was made an Honorary 
Member in 1939 While a member of the 
Denver Board of Water Commissioners, 
Colonel Crocker served as consulting engi- 
neer in charge of the city’s $10,000,000 
transmountain diversion project. Colonel 
Crocker's son, Forrest S. Crocker, and 
Alfred J. Ryan, his partner, will continue 
the firm's engineering practice 





Herbert S. Crocker 


M. J. Shelton recently was named repre- 
sentative for the La Mesa, Lemon Grove 
and Spring Valley (Calif.) Irrigation District 
of the San Diego County Water Authority. 
Mr. Shelton is assistant manager and en- 
gineer of the irrigation district 


Robert J. Allen has been appointed to the 
staff of the National Conservation Bureau, 
accident prevention division of the Associa- 
tion of Casualty and Surety Companies, 
with headquarters in New York City 


Nomer Gray is now associated with 
Walter Kidde Constructors, Inc., New York 
City, as development engineer. He formerly 
was with Ammann and Whitney of New 
York City, representing the firm on a $3,- 
000,000 hangar, office and shop building for 
American Airlines 


Theodore Belzner was presented with a 
service pin recently in token of his long 
service with the New York City Depart- 
ment of Public Works as inspector of steel 
and bridge inspector in charge, Brooklyn 
Bridge. Presentation was made by Com- 
missioner Frederick H. Zurmuhlen, of the 
Department of Public Works. 


George M. Stiers, for the past two years 
in charge of construction of the Canton 
Dam, Canton, Okla., for the C. F. Lytle Co 
and Amis Construction Co., is now in charge 
of construction of the Medicine Creek Dam, 
Cambridge, Nebr., for the same group 


John F. L. Bate has been appointed tem- 
porary port director at San Diego, Calif. 
He has been an engineer in the harbor de- 
partment of that city for the past year and 
was employed previously by the San Diego 
Unified School District as resident engineer 
inspector on the construction of school 
buildings 

Albert D. M. Lewis, field engineer for the 
Gulf Oil Corp., Pittsburgh, is engaged on 
new construction work for the Cincinnati, 
Ohio, refinery of the Gulf Refining Co. 


L. A. Lovell has joined the staff of the 
International Engineering Co., Inc., at 
Denver, Colo., as design engineer. He had 
been connected with Parsons, Brinckerhoff, 
Hogan & Macdonald, New York City, since 
1939, working in New York and in South 
America 

James A. Riviere, until recently division 
engineer for the Florida Road Department, 
has organized the Jarco Corp. at Orlando, 
Fla., for general contracting and engineer- 
ing, including drainage, grading, road work 
and building 

Sol Pincus has opened offices at 11 Park 
Place, New York City, for the practice of 
sanitary engineering. He was with the 
U.S. Public Health Service for eight years 
and deputy commissioner and senior sani- 
tary engineer for the New York City De- 
partment of Health for the past twelve 
years 

Ralph H. Baker, Jr., and John S. Telfair, 
Jr., have recently become affiliated with the 
Division of Water Supplies, Florida State 
Board of Health. Mr. Baker is in charge of 
investigation of plans for new water supply 
construction and supervision of public bath- 
ing places and common carrier watering 
points. Mr. Telfair will represent the 
Board in a cooperative survey of conserva- 
tion and pollution of the state’s water re- 
sources. Both formerly were in the Army 
Corps of Engineers 

Charles A. Lee has joined the staff of the 
research and development laboratories of the 
Kimberly-Clark Corp., Neenah, Wis. He 
formerly was employed by the Navy at the 
David Taylor Model Basin, Carderock, Md., 
where he was civilian chief of the hydraulics 
section of the Hydromechanics Division. 

W. F. Tueting, Jr., lieutenant in the Navy 
Civil Engineer Corps, will assume new 
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duties May 1 as public work Officer for 

Greenland group and as office IM-charge . 
construction battalion der chen “ 
has been public works officer at the & 
air station at El Centro, Cali; _ 


Grover E. Rickard, former|y syne. 
ent of water and sewage treatment 
Oneonta, N.Y., is newly appointed ¢ 
intendent of the Bureau of Water, Rj 
ton, N.Y. He succeeds §. P. 
has opened a consulting engincering Office’ 
Binghamton. 


Robert F. Blanks, chief of 
geology for the Bureau of Reco 
Denver, Colo., was recently elected preu 
of the American Concrete Institute, suc 
ing Stanton Walker, director of engines: 
for the Nationals 
and Gravel 
tion, Wi 
D.C. Mr. 
has been with 4 
chief engineer's 
of the Bureau of R 
lamation in Deny 
for the past 18 yeay 
The engineering in 
geological laboratory 
under his directie 
has become one of 
largest of its kind» 
the world. He wx 
recently co-recipient with Harmon ¢ 
Meissner of the Society’s Thomas Fix 
Rowland Prize. Active in internat 
professional affairs, Mr. Blanks has very 
on subcommittees of the World Power Cx 
ference and the International Commisix 
on Large Dams. 





Robert F. Blanks 


H. H. Hester, city street superintenke 
of Fort Worth, Tex., has been appointed 
state chairman of the American Puk 
Works Association. 


Alfred Mullikin is now sanitary engn 
for the Headquarters of the Sixth Amy 
Presidio of San Francisco, Calif. He m 
for the past eight years civil engineer © 
the Federal Public Housing Authority 


Ralph L. Parshall retired from the |» 
Department of Agriculture recently after ® 
years of service as an irrigation engoet 
At the time of his resignation he was sat 
irrigation engineer of the division of imp 
tion, Soil Conservation Service © 
Parshall has done outstanding work «© 
moval! of silt from canals, return tow" 
streams, consumptive use of water, = 
water stage recording instruments. He 
gan the snow survey and irrigation wat 
supply forecasting project in the Rocit 
Mountain area and supervised the prog 
until his retirement. He also made 
economic study for determining the fe 
bility of the Colorado-Big Thompse# 
ect, which is now being built by the Bat 
of Reclamation. 


Joseph M. Werblow has resigned ae 
struction engineer with the Rheinstet 
struction Co., Inc., of New York Ot! 
accept a similar position with the c 
dack Construction Co., at Glens Falls N 

(Continued on page 70) 
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gineering Worthington Turbo-Generator—installed in 1937 at Detroit Lakes, Minnesota, power station 
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To provide more electrical energy 

fe Del-Mar-Va Peninsula, the 
Eastern Shore Public Service Com- 
pany, a subsidiary of the Delaware 
Power and Light Company, is now 
undertaking a $6,000,000 expan- 
sion of its station in Vienna, Mary- 


Worthington was recently 
awarded the contract for the con- 
densing unit to serve the latest 
15,000 kw Turbo-Generator: a 
14,000 sq-ft two-pass condenser 


Four units are now in operation 
in this station—two 6,000 kw and 
two 7,500 kw. One 15,000 kw 
unit is being installed by the United 
Engineers and Constructors and a 
similar unit is on order. The two 
6,000 kw generators operate at 
300 psi, 675F, TT; the 7,500 kw 
and 15,000 kw units operate at 


wid 
Harmon § 
on ity of Detroit Lakes, a bustling Minnesota Detroit Lakes’ order for a Worthington 4000 
= center, has long taken pride in its kw automatic bieeder turbine will bring to 
mh ipally owned power plant. Through 7000 kw its total of Worthington installed 
Id a | planning and good management, ie turbine power. The first Worthington turbine, 
M Con has prospered ... and the utilization of a 1000 kw unit, was installed in 1933; the 
ted steam from the generator units for second, a 2000 kw unit, in 1937. 
a g the business district and public build- The units have been inspected every two 
cn is an advantage in Northern Minnesota years and have been reliable and economical 
ir se red bevond dollars and cents! in operation. 
tary 
> SIXt 
~alif 
‘cer Il Del-Mar-Va's Vienna Station Expands by Six Milli 
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heinstein * 
York Oty! , _ a 
+h the Adie a turbine room, Vienna Generating Station of 
ons Fal othe — Service Company of Maryland (United u 
c tructors, Inc., Philadelphia). 650 psi, 825F, TT. 
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lf It Weren't for the Eels, 2 38-Year pumpli 


of Attention-less 
Pumping 


Back in 1909, the Perley Brook Pumping Sta- 
tion of Gardner, Mass., installed a Worthington 
12 in. turbine pump, driven by a 200 hp, 1150 
rpm motor. 

This unit pumps water from the Cowee Pond 
—an auxiliary reservoir with 200,000,000 gal- 
lons storage capacity—into Crystal Lake, the 
main reservoir. The pump is in operation an 
average of four months each year, handling 
approximately 83,000,000 gallons per month. 

Mr. Edward V. O'Donnell, the present su- 
perintendent. who assisted in the installation 
of the pump, reports— 38 years later—that this 
Worthington pump has never required any 
replacement parts or repair work of any de- 
scription. 

It has weathered two floods. After the second 
one, the pump casing was opened to remove 
several eels. No other work was required. 


> 
a 





Edward V. O’ Donnell, Superintendent, show 
38-year-old Worthington turbine pump « 
Gardner, Mass. pumping station 











Worthington EE-6, 750 hp Diesel engine— 
Village of Kenyon, Minnesota 


Plant Efficiency Up 257% 
Production Costs Down 55% 


Power Selling Price Down 407% 


Worthington equipment has played an impor- 
tant part in the efficient and economical pro- 
duction of electric power in the municipal 
plant at Kenyon, Minn. Following isa progress 
report of this plant, which is now considered 
a show place among the smaller municipal 
plants in the Midwest. 

In 1932, two 300 hp and one 125 h 
Westhingsentonnepeindnéimenweretedaitel. 

During the first full year, 619,740 kwhr 
were generated, at 10.14 kwhr per gallon of 


























fuel and at a cost of 2.39¢ per kwhr o 
switchboard. Average sale was 4.87¢ per 

In 1938, 983,220 kwhr were genera 
cost of 1.437¢ per kwhr on the switch 
and average sale was 4.31¢ per kwhr. 

Then, in i939, one 750 hp Worth 
four-cycle engine was installed, and the fol 
ing year showed 1,305,120 kwhr gene 

11.98 kwhr per gallon, at a cost of 1.308 
kwhr at the switchboard and average sk 
a lower rate) of 3.7¢ per kwhr. 

By the end of 1946, overall plant produ 
efficiency had reached a rate of 1 2.76 kvir 
gallon, production cost had dropped to |! 
per kwhr at the switchboard, and averagt 
(at a still lower rate) had arrived at the’ 
2.92¢ per kwhr. 

Pecther increased load resulted in purt 
of a 1440 hp Worthington supercharget 

Thus, in a period of 13 years, plant efes 
was increased 25%, from 10.14 kwhr pe 
lon of fuel to 12.76 kwhr . . . productos: 
decreased 55% from 2.39¢ per kwi 
switchboard to 1.172¢ per kwhr...@ 
power selling price was reduced by 40%" 
4.87¢ per kwhr to 2.92¢ per kwhr. 

At the time the new equipment *® 
tracted for, there was no indebtedness 0 
emg The entire investment to that dat 

een paid from the profit on the eee 
sold to the consumers. There was als 
ance in the treasury in Government 
$35,520.00. 

In 1946 a new office and warehouwt 
erected and a large addition to the g¢ 
station to house the new 1440 hp ry 
to provide for the new swit hboard, 0 
to provide a new work shop. Revesst® 
cates were issued to finance this new 
tion and equipment. 


a ew F ANU MAURINERY CORPORATION, HARRISON, N.J 
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ue Brute Pavers Pushing Work 
on Connecticut Super-Highway 


s resumed on the Wilbur-Cross High- link, and a Ransome 34 E Single Drum Paver 
hich is the great trafic link between oured inter-sections and widening strips. 
ork and New England. R th were equipped with the hydraulically- 
ding from the Merritt Parkway in the controlled boom and bucket combination that 
stern section of Connecticut, the new has made the Ransome paver a faster-laying, 
tate super-highway will provide a more versatile machine. } 
bway from New York to the Massachu- Originally, the contractor’s batchin plant 
te line at Union, Conn., carrying non- was set up to meet the requirements pos eee 
cial trafic into the vacation land and required by such a job, the plan being for the 
hal centers of New England. Present Dual Drum to pour the bottom layer, and the 
s call for completion in January, 1950. Single Drum the top layer. After the job was 
pring contracts for — a total of started, however, it soon became apparent that 
feet of 8-inch reinforced concrete the pace set by the two Blue Brutes was too 
t in the towns of North Haven, Wall- great for the batching plant. As a result, the 
and Meriden, were placed with L. G. Ransome Dual Drum paver was given the job 
and Son at North Haven. This con- to do alone, which it did at an average rate 
used two Ransome 34 E Blue Brute of 2800 feet per day, and 3100 feet during one 
on the job—12 miles of 4-lane park- single day run—an on-the-job confirmation 
hlane 22 feet wide with an 8 ft shoulder. of the fact that, for pure economy and time- 
ing hard against time, a Ransome 34 Saving paver operation, only a Ransome can 
Drum Paver poured the North-South compete with a Ransome. _ 
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of Ransome Blue Brute Pavers in action on new Wilbur-Cross Highway 
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John Budd Wentz, assistant city manager 
of Long Beach, Calif., was the central figure 
in an article, ‘City Manager's Assistant,” 
published recently in The Saturday Evening 
Post. The article was accompanied by two 
pages of color photo- 
graphs, showing Mr. 
Wentz working at 
various aspects of his 
job. He had several 
years’ experience as 
a marine engineer 
and naval architect 
before joining the 
Navy, from which 
he was released as a 
lieutenant in October 
1946. His work in 
Long Beach has in- 
cluded analysis of 
airport leases and contracts, a study of 
municipal salaries in six nearby towns, in- 
stitutional reorganization at the dog pound, 
a refuse disposal survey, a bus survey to de- 
termine loading time and peak load facts, 
the article points out 


Harold K. Palmer, formerly principal 
hydraulic and electrical engineer for the 
Los Angeles County Sanitation District, has 
established a private consulting practice in 
Los Angeles He will specialize in hy- 
draulics, water conservation, sewage dis- 
posal, pumping plants, irrigation and sludge 
gas utilization 


Urban D. Gosselin is newly named assist- 
ant to the president of F. H. McGraw & 
Co., engineering and construction firm of 
New York and Hartford, Conn: Mr:Gosselin 
has been with the company since 1935. 





John B. Wentz 


Jean H. Knox, chief engineer of the 
Floridagold Citrus Corp., Lake Alfred, Fla., 
was the subject of an editorial recently in 
the Winter Haven News Chief commending 
him for his community work, including the 
designing of a high school stadium in Lake 
Alfred, a reinforced concrete structure seat- 
ing 5,000 persons, constructed at an approx- 
imate cost of $8 per seat 


W. P. Feeley, president of the Great 
Lakes Dredge & Dock Co., Chicago, has 
been elected president of the River and 
Harbor Improvement Association, Washing- 
ton, D.C. 


Clyde L. Palmer, associate in the City 
Engineer’s Office, Detroit, Mich., in charge 
of sanitation, recently appointed 
lecturer in civil engineering on the staff of 
the University of Detroit engineering school 


was 


J. McCree Smith announces the opening 
of an office in Raleigh, N.C., for the general 
practice of civil engineering 


Carl Crandall has been appointed acting 
director of the school of civil engineering at 
Cornell University, succeeding the late 
William Lindsay Malcolm, director. How- 
ard M. Gifft, associate professor, has been 
named assistant to Professor Crandall 


Herbert S. Thomson, Jr., is now deputy 
director and chief engineer of foreign opera- 
tions for the Greek War’ Relief Association 
at Athens. He is in charge of a $6,735,000 
project for rehabilitation of health stations, 
schools and hospitals 
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T. W. Ogilvie, of Lassen, Calif., has been 
appointed Lassen County road commis- 
sioner, in addition to his work as county en- 
gineer. 


Ellis L. Armstrong, engineer for the 
Bureau of Reclamation, is now construction 
engineer for the Bureau in charge of the 
$38,000,000 Culbertson Dam project on the 
Republican River in Nebraska, which is 
being constructed by the Bureau of Reclama- 
tion as part of the Missouri Basin Project. 
He will be located at Trenton, Nebr. Mr. 
Armstrong previously was in the Denver 
office of the Bureau. 





James Henry Millar Andrews (M. '16) 
former vice-president in charge of engineer- 
ing for the Philadelphia Transportation 
Co., Philadelphia, Pa., died in that city on 


February 10. He was 72. Mr. Andrews 
joined the company (then the Philadelphia 
Rapid Transit Co.) in 1903. He was made 
assistant to the president in 1929, chief en- 
gineer in 1939, and vice-president in 1943. 

H. Foster Bain, who has been serving in 
the Philippines as adviser on mining to 
President Manuel A. Roxas and the late 
President Quezon, died at Santo Tomas 
Hospital, Manila, on March 9. Dr. Bain, 
who was 76, was secretary of the American 
Institute of Mining and Metallurgical 
Engineers from 1925 to 1931. 


Shirley Baker (M. '08) consulting en- 
gineer of San Francisco, died in Palm 
Springs, Calif.. on February 10. Mr. 
Baker, who was 74, had had a consulting 
practice in San Francisco for many years. 
An early engineering graduate of Stanford 
University, where he was a friend and class- 
mate of former President Hoover, he was 
one of the engineers engaged on the construc- 
tion of the huge Stanford stadium. He 
served in the Army Corps of Engineers in the 
first World War. 

Roy Hamilton Beattie (M. '09) president 
of the’ Beattie Marine Engineering Corp., of 
Fall River, Mass., died at his home at 
Tiverton, R.I., on February 21. Mr. 
Beattie, who was 77, had an engineering 
and contracting practice in Fall River from 
1917 on. His engineering projects included 
sections of the Providence municipal wharf 
and walls at East Providence and 
Somerset, Mass. He was assistant director 
of the wooden ship division of the Emer- 
gency Fleet Corp. in World War I, and dur- 
ing the recent war designed many of the 
naval installations in the Narragansett Bay 
area 

Harry T. Daniels (Assoc. M. '21) died in 
Wilmington, Del.,on January 16, at theage of 
62. He was a division engineer in the design 
division of E. I. du Pont de Nemours & Co., 
Inc., with which he had been connected since 
1936. He had served as assistant project 
engineer in the design division, project en- 
gineer, and assistant supervising engineer. 
Prior to his connection with the du Pont 
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Co., he was for some years With the 
selli Chemical Co., Cleveland, Ohio. 

Isaac DeYoung (M. '10) retired . 
died at his home in Wenonah y 
February 2, at the age of 77. Mr. uy. 
spent most of his career at Sault Sey 
Mich., where he was su 
engineer, assistant engineer and engine 
the U.S. Engineer Office. fp hes 
been general superintendent of the 
Mary’s Falls Canal at Sault Ste Marie 
consultant to the city engineer Of Sac 
Marie. He retired in 1945. 


James Pelton Gallager (Assoc yy m 
died on February 5 at a Little Rock. 
hospital. His age was 76. At the timed 
his death, he was assistant engineer of 
and surveys for the Arkansas State Hig 
Commission, with which he had 
associated for the past 20 years. 1 
viously was with the Midland Valley 
road at Muskogee, Okla. 

Henry F. Jonas (M. '07) member oy 
Houston, Tex., engineering and ard 
tural firm of Jonas & Tabor, died on 
ary 31, at the age of 80. For som » 
Mr. Jonas was engineer of structures for: 
Southern Pacific Line at Houston, an 
had served as supervising engineer on & 
construction of the Galveston Causery 
He had been in engineering practice in 
veston for the past 20 years. 

Lee Jutton (M. °45) president of : 
Jutton-Kelly Co., of Milwaukee, Wis, 4 
in a hospital there on February 21. Hisg 
was 67. From 1903 to 1922 Mr. Jutton xs 
with the Chicago & North Western } 
way, serving successively as draftem 
bridge inspector, division engineer and trip 
master. In the latter year he organized te 
heavy construction firm of Jutton-Ke 
which specialized in the construction ¢ 
bridges, locks and dams. 

Richard Mansfield Merriman M ¥ 
construction engineer of Pasadena, Call, 
died at his home there on February 9, at t& 
age of 65. Mr. Merriman was at one tim 
construction manager for Ulen & Go® 
Athens, Greece, and later served as dime 
superintendent of the Metropolitan Wae 
Division of Southern Calif., at Los Anges 
More recently he was in private practxt # 
a construction engineer there. ln & 
earlier years, Mr. Merriman worked « 
Canadian railways and designed amusenet 
park structures in that country. He 
also been with the government of Pues 
Rico as engineer in charge of municipal * 
for 70 municipalities of the island and # 
one time, did railway location wor 
South America. 

Ervin John Miller (M *42) since ww 
chief bridge engineer for the Mines 
Highway Department, Minneapolis, Mas 
died at his home there on January -! ™ 
was 60. Mr. Miller began his eng 
career with the Minneapolis Park 
was an instructor in engineering for Of 
student army training corps from 19l' # 
1919 at the University of Minnesota, 
alma mater, and was Hennepi ee 
bridge engineer from 1919 to 1921 o 
on special bridge assignment for de 
Department before becoming chief 
engineer. 


(Continued on pease 4 
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Clyde Philip Parkinson (Assoc. M. ‘41) 
died recently at his home in Toledo, Ohio, 
where he was associated with the engineer 
ing firm of Jonas & Henry. His age was 37 
Mr. Parkinson was a camp engineer for the 
U.S. Forest Service from July 1933 to 
February 1935, when he became assistant 
project engineer for the Lowa State High- 
way Commission on the supervision and in- 
spection of bridge construction. He became 
a junior hydraulic engineer for the U.S 
Geological Survey in August 1936, and four 
years later was made assistant hydraulic 
engineer 

John Calvin Riddell (Assoc. M. ‘32) 
managing partner of the Peterson Construc- 
tion Co., Salina, Kans., died suddenly in his 
office there on February 9. He was 48 
Mr. Riddell was associated with the Gordon 
Walker Construction Co. for eight years, 
joining the Kansas State Highway Com 
mission in 1932 as a resident engineer. He 
later was an assistant division engineer in 
charge of construction He became a 
civilian engineer on War Department con 
struction in 1941, and was commissioned a 
captain in the Corps of Engineers in Novem 
ber 1942. During his five years of military 
service he rose to the rank of lieutenant 
colonel and was in charge of construction of 
airfields, cantonments and ordnance plants 

Emmet Abner Steece (M. ‘(4) retired 
civil engineer of Washington, D.C., died at 
his home in that city on February 15, at the 
we of 78. Mr. Steece served several terms 
as city engineer of Burlington, lowa, and 
from 1906 to 1910 was chief inspector on the 
construction of the Great Lakes Naval 
raining Station in Chicago. From 1910 
until his retirement in 1940 he was cons ‘ruc 
tion engineer in the supervising architect's 
office of the Treasury Department After 
World War I his headquarters were in 
Washington, where he supervised construc 
tion of the Veterans’ Ad nitistration Build 
ing and of two Department of Agriculture 
buildings 
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China Rebuilds Her Railroads 


(Continued from page 35) 

with the railroads, but to supplement 
them so as to feed additional traffic to 
the railroads. As in the past, agri- 
cultural products constitute the prin- 
cipal source of traffic. Further, the 
development of mining and industry 
under the first and successive five- 
year plans will eventually provide 
substantial additional traffic to the 
railroads. 

In view of these facts, it is evident 
that the railroad industry in China 
has a bright and promising future for 
earning profit. The extent of this 
profit, of course, will depend on the 
capacity of each line; some will re- 
quire the building of additional track 
and purchase of additional rolling 
stock and/or installation of modern 
signal equipment. Above all, the 
production of railroad business will 
depend entirely on the political and 
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economic stability of the country. 
On the other hand, political unity and 
economic prosperity cannot be 
reached without the active function- 
ing of the railroads, as the two are 
interdependent. 
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High Early Strength Cement 
Proved Structurally Sound 


(Continued from page 40) 

near Pittsburgh, Pa. High early 
strength cement, used in key sections 
of the arch ribs, gained enough 
strength in 12 hours to withstand 
stresses due to the temperature effect 
on the steel falsework. Ten days of 
curing time was saved on each of the 
ten arch ribs, or 100 days in all. As 
$700 of the contractor's daily fixed 
payroll on this job was non-produc- 
tive while the arch-rib concrete cured, 
the total saving was $70,000. A re- 
cent inspection showed the concrete 
to be still in fine condition. 

In watertight and exposed struc- 
tures, high early strength cement has 
a good record for durability and den- 



















sity. The Stamford, Cony y 
Club's salt-water swimminy — 
concreted with this type of 
1930, is still giving excellent . 

The Tampa, Fla., Union Ter. 
built in 1928 of dock piling ang 3 
slab construction, represents », ‘ 
type of exposed structure adapte; 
the use of this cement. (hp, 
piles for the terminal, liftes 4 
days after casting, were drives 
refusal 24 hours later. Dock » 
followed immediately, with lm 
stripped in one-third the usya! 
The job was completed 21 days yy 
that it could have been using ork 
nary cement, thus saving $10 (yy 
overhead and rentals. Engineer 
the present owner, the Gulf Pl: 
Co., Inc., report no damage to # 
structure from sea water o; » 
growths, the piling and the conn 
deck being in excellent con 
today. Further information op 4 
subject is available in booklet ; 
from the Lone Star Cement (x, 
through whose courtesy the acu 
panying illustrations and dat 
high early strength portland cen 
are used. 
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AMERICAN Society FoR TesTING MATERIALS, Pro- 


ceedings, Vol. 46, 1946. Committee Reports, 
Technical Papers. American Society for Test 
ing Materials, 1916 Race St., Philadelphia 3, 
Pa., 1947. 1629 pp.. illus., diagrs., charts, tables, 
9'/.6 in., cloth, $12; to A.S.T.M. members, $8. 
This volume presents the committee reports and 
the technical papers presented at the 49th annual 
meeting. All the symposia are not presented in 
full, Those published elsewhere are summarized. 
Discussions are included and immediately follow 
the respective papers. A wide variety of mate- 
rials and material properties is dealt with 
ARCHITECTURAL CONSTRUCTION, THE CHOICE OF 
Srreucrura Desten. By T. Crane. John 
Wiley & Sons, New York; Chapman & Hall, 
London, 1947. 414 pp., illus., diagrs., charts, 
tables, 9*/;X6'/« in., cloth, $6. Of interest to 
practicing architects and architectural engineers 
as well as to students. this volume presents a pro- 
cedure for determining the most suitable basic 
structural elements for a particular structure. It 
is intended to fill the void between a descriptive 
study of materials and types of construction and 
the final design of individual structural elements 
A comprehensive résumé is made of all the better 
types of construction now available in the Ameri- 
can market, with recommendations concerning 
their specific applications Many diagrams, 
tables, and photographs illustrate the text 


Cray Pree Encinesrtnc Manvuat. Clay Sewer 
Pipe Association, Inc., Columbus 15, (1105 Hunt- 
ington Bank Bldg.) Ohio, 1946. 159 , illus., 
diagrs., tables. maps. 9' ,X6 in * cloth, $8 Con- 
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taining engineering reference data ap; 

the design of sewers, drains, and other % 
tion projects in which clay pipe is 
volume provides a practical reference : 
the engineer, constructor, or user ‘Sou 
sewer systems and storm water drainag: » 
are discussed, Subsoil, roadway. sirpor al 
railroad drainage systems are considers’ i« 
tion is included on commonly used constants 
tables 


CompBat Sctentists. By LR. Thiesmeyer 
J. E. Burchard; volume editor, A. T. Vue 
foreword by K. T. Compton. Little & 
and Co., Boston, 1947. 412 pp . 
8'*/4X5'/: in., cloth, $5. This book t 
story of the field activities of the Office of ¥ 
tific Research and Development as institute 
carried out for the purpose of providing the wad) 
forces with scientific advice on new rape 
devices and techniques. The many form «' 
assistance, its scope, and a glimpse of the m 
in which this activity was organized and ope 
are presented. Two illustrations of the wt 
given in the studies dealing with the navy 
and demolition aspects of landing oper 
Subject and personnel indexes and 4 pos) 
organization and operation abbreviatess 
included. 


Dara Book ror Civ, Encrvesrs, Volum 
Practice. By E. E. Seelye. John Wiley 48 
New York; Chapman & Hall, Londo ‘© 
306 pp., illus., diagrs., charts, tables, 8 0" 
cloth, $4.50. The third in a series entities’ 
Book for Engineers, this volume is dese 
equip the field engineer or inspector for the 
inspection of virtually every type of owls 
neering work. It contains outlines of inspect 
procedure and check lists on concrete, ™ 
structural steel, welding, bridges, fow 
pile-driving, timber, soils, grading, bite 
paving, sanitary construction, and pipe * 
Material on the conducting of field tests © 
sented as well as a detailed discussion of s0" 
practice 


ENGINEERING Tests: Crvm, Mscmanic 
Evectrricar. (Arco Civil Service Sens 


dat 


A. Liebers. Arco Publishing Co. = 
17 (480 Lexington Ave), 1%. 


Civil Engineering Test Questions, - “ 
aminations, 24 pp., diagrs., tables, 10's 
paper, $2.50. This volume presents 
selection of Civil Service engineering ' 
answers, for the use of those who wish @ 
public service. The various types of ex 
questions are demonstrated, ® 
methods are indicated, and sample : 
with the time limits are included for sel 
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FUNDAMENTALS OF ENGINEERING 


Continued from page 74 


omrxessen Arr Hanppook, Applications, Equip- 
ment, Engineering Data and Test Procedure 
Compressed Air and Gas Institute, New York 
(90 West Street), 1947. 387 pp., illus., diagrs., 
charts, tables, ° x 6 in., cloth, s} This volume is 
an authoritative guide for the proper installation, 
use, and maintenance of air compressors and air 
actuated equipment Divided into five parts, the 
first presents a graphic account of the many com 
mon uses of compressed air. The types of ma- 
chinery used for compressing air are illustrated 
and described in part two, while part three is de- 
voted to a discussion and illustrations of air- 
operated devices and mechanisms. Suggestions 
and data on the selection, installation, operation, 
and care of the compressed air plant are given in 
part four The final section contains engineering 
data and standards established by the Com- 
pressed Air and Gas Institute 


LEMENTS OF RatRoap Enornerrinoe, 6 ed. By 
W. G. Raymond, H. E. Riggs, and W. C. Sadler 
John Wiley & Sons, New York; Chapman & 
Hall, London, 1947. 442 pp., illus, diagrs., 
charts, tables, 9X 5*/« in., cloth, $5. The sixth 
edition of this standard text has been revised and, 
where necessary, rewritten to include information 
in lime with current practice, particularly with 
regard to speeds, curves, grades, track struc- 
ture, division points, and terminal facilities. Two 
new chapters have been added on streamlined 
trains and on power and passenger equipment 
The four major sections cover the following 
topics: the railroad industry in general; perma- 
nent way; the locomotive and its work; railroad 
surveys 


ACTUAL COMMUNICATION 
The Macmillan Company, New York, N , 
1948 433 pp., tables, diagrs., charts, 8*/;* 5*/« 
in., cloth, $3.50. Emphasis is placed in this book 
on the need for practical uses of English in the 
preparation of articles, talks, business letters and 
reports. Second accent in the volume is put upon 
the way to find information, especially by stu- 
dents of engineering, science and business. Help- 
ful guides to location and use of essential reference 
material, such as the Engineering Index and 
Thomas’ Register of American Manufacturers 
are included 


By L. O. Guthrie 
Y 


Mecuanics. By 


A. Sloane Prentice-H: !!, Inc., New York, 1047 








CIVIL ENGINEERS 
FOR 
KANSAS HIGHWAY 
COMMISSION 


125 new positions open, all 
under civil service, with starting 
salaries $254 to $294. License, 
graduation, or experience may 
qualify. Jobs open to residents 
of all states. No written test. 
Apply before April 20 to Kanses 


Department of Civil Service, 801 


Harrison, Topeka, Kansas. 
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Engineering Societies 
Roney mae te Oe a a 


members for a small charge. Th | 


| Library also prepares a ee main- 

| tains research and t services, and 

| ¢an provide microfilm ofanyitemin 

Hh. Pelee. Dir ——y ~~ Societe | 
elps, ector, 

eee 29 West 39th Street, New York is, | 


379 pp., diagrs., tables, 9'/«6 in., cloth, $5.65. 
This volume deals with the usual material on 


statics and dynamics which is treated jn a text on . 


engineering mechanics. In addition, the 

ple of virtual work, Mohr's circle as applied to 
moments of inertia and products of inertia, and a 
brief introduction to the subject of mechanical 
vibrations have been included. More attention 
than usual is given to engineering kinematics. 
The text is constructed as a guide for the student 
to stimulate thinking instead of learning by rote. 


GwococicaL Structures AND Maps, a Practical 

Course in the Interpretation of 

for Civil and ay Engineers. By Roberts 

Sir Isaac Pitman Sons, Ltd., Landen, 1947 
.. charts, maps, 93/.X7 in., cloth, 
viding a survey of elementary 
seology. this book is designed to meet the needs 
of civil and mining engineers whose work entails 
the interpretation of geological maps. It con 
tains a graded series of exercises in ical 
mapping. Some of the more important simple 
structures are illustrated by block diagrams 
The graphical method is used in all dip and strike 
problems. 


Irs Devetorment, Uses AND 


Grounp WarTer, 
E. W. Bennison with fore- 


Conservation. By 


word by W. M. Bollenbach. Published by 
Edward E. Johnson, Inc., St. Paul, Minn, 
1947. 509 pp., illus., diagrs., charts, tables, 


9'/sX6 in., cloth, $2.25. This volume, consisting 
of a series of articles which originally appeared in 
the Johnson National Drillers’ Journal from 1940 
to 1946, presents the basic principles of ground- 
water hydrology and well construction. The 
techniques in common use in developing and 
pumping ground water and its subsequent treat- 
ment are considered, as well as methods of con- 
servation. Not intended as a scientific treatise, 
the book provides a wide range of practical infor- 
mation for the well driller or water supply engi- 
neer 


InpuSTRIAL HeaLtH ENGtnegrinc. By A. D. 


Brandt. John Wiley & Sons, New York; Chap- 
man & Hall, Ltd., London, 1947. eo pp. i _— 
diagrs., charts, tables, 91/4 5*/« oth 


Beginning with a discussion of iadustrial Fao 
pheric contaminants and their significance, this 
volume s to describe the principles of con 
trol available and the types of equipment used: 
collectors, exhaust systems, irators, etc. 
Design data and other aspects of interest to the 
practical engineer are included. The later 
chapters deal briefly with ventilation, air condi- 
tioning, radiant energy, industrial illumination, 
industrial noise, and plant sanitation. There is 
a twelve-page bibliography. 


Licut MerTacs IN StrRuUCTURAL ENGINEERING. B 
L. Dudley. Temple Press Ltd., London, 1948, 
216 pp., tables, diagrs., graphs, 83/4X 57/4 in., 
cloth, $6.50. This book is designed chiefl 
give those engaged in work involving use of light 
alloys a knowledge of the characteristics and pos- 
sibilities of these materials and to aid in applying 
such knowledge in design calculations. he 
book covers much of the ground within the scope 
of the examinations, in the “strength of ma- 
terials” given by professional engineering institu- 
tions. While calculus has been used in explana- 
tion of many of the theories contained in the 
book, an understanding of it is not essential in 
enabling the reader to solve most of the various 
problems analyzed 


PRinciptes or INDUSTRIAL MANAGEMENT. 4th 
ed. By E. A. Alleut. Sir Isaac Pitman & Sons, 
Toronto, Canada, 1947. ; p., illus., diagrs. 
charts, tables, 9'/«6 in., “cok Intended, 
for use by students as a text, this he does not 
attempt to describe the details of industrial 
administration. After a discussion of the general 
principles of management, the specific topics of 
organization, reports, purchasing, budgets, 
planning, work routing, and stockroom proce- 
dures are treated A chapter on time and 
motion study is included as well as chapters on 
inspection, costs and cost keeping, industrial 
labor relations, and waste 


RAILWAYS OF SWITZERLAND (l4th International 
Railway Congress, Lucerne, June 1947). Rail- 
way Gazette, 33 Tothill Street London, S.W.1, 
1947. 87 pp., illus., diagrs., charts, maps, tables, 
129 in., paper. 5s. Issued in connection with 
the 14th International Railway Conference held 
at Lucerne in June 1947, this publication covers 
the more important aspects of the development of 












the Swiss railway system _ s 


rolling stock, “and 
combustion traction. ublicatiog ; 
ously illustrated by maps, photogs 
Recorps AND RESEARCH IW =, 
INDUSTRIAL Screncs, 2 ed., rev. 
Holmstrom. Chapman & & hisit iy 
1947. 366 pp., diagrs., charts. tables, 
in., cloth, 21s. Of interest to t those whe 
nical knowledge in their c want, this 
how to obtain informa CODCERMINg the 
the rest of the wor! ing in 


Scace Movers in Hypravuec Green sana 


Allen. Longmans, Green 
sr amas Bh Mea 
c . 
This book presents M ve 





wo 
are eensidered, the one involving 
water between or over fixed 
other the phenomena of 
Detailed references to the 
cluded. 


Society FoR EXPeRIMENT 
Proceedings, Vol. 5, a 























and W Murra 
Stress Jig 
bridge 39 O. Box 168), 


in., cloth, $6. papers : 
this volume deal with various _— . 
following subjects: strain gages; 
telemetering; X-ray analysis; tte : 
stresses. Also included are a 

and contents pages for Vols. ni ean 


STANDARD SPECIFICATIONS FOR pee 
RIALS AND METHODS OF 
5 ed. Part I. ae meng ow | 272 pp. ar 
Methods of Sampling and , 
Adopted by American 
way Officials, Washington, D.C, 
diagrs., charts, tables, 9'/,x6 in, oe 
set. Volume I of this compilation 
fications for Highwa ee 
the following bendinet: 
bituminous materials; tes; nae = 
sion joint — and as; t plank: culvert wt 
sewer pipe; —— paints; p> A a 
wire rope; metallic ee Peres 
miscellaneous. A total of 104 
given, including two new and wal 
ones. Volume II covers standard methok ¢ 
sampling and testing highway materials. ae 
classified under the same headings with th & 
portant addition of soil testing. As a rewl¢ 
revision and simplification, all the test procedue 
are now in almost complete agreement with the 
issued by the American Society for Testing Me 
terials. Three new standards bring the tous 
the present volume up to 106. Lists of speait» 
tions and standards in numerical sequent & 
included 


STRUCTURAL ENGINBERING, 5 ed. rev. andeal_ 
J. Husband and W. Harby. Longmans, Ure 


i 









and Co., London, New York, Toronto . 
591 pp., diagrs., ‘charts, tables, 8 4x): 
cloth, $6. This volume presents the pis 


of the design of steel, masonry. plain ani 
forced concrete structures. Applications of Get 
principles are given in detailed designs ¢ ® 
more commonly occurring structures. The 
material included in this fifth edition is devoted 8 
the principles and design of —_ 
construction. The general properties of © 
tural materials and the structural analy © 
beams ard slabs, columns and footings reto=% 
walls, tanks and reservoirs are fully — 
An appendix contains many useful charts 
tables. 


SURVEYING INSTRUMENTS, 


Classroom Use. By FEF. R Kiely [ae 
University, Bureau of Publications — 
College, New York, 1947. 41! pp.. =" 


charts, tables, 9'/:X6 in., cloth, 8 > 
half of this book is devoted to descris ro 
the instruments and methods develope’ - 
the period of time from ancient Egypt. ‘ — 
Babylonia up through Renaissance neal 
The following chapter discusses the ee - 
in recent years instruction in pract oul 
etry and mensuration in the schools 4s parm 
to purely classical treatment a 
tions of geometry and trigonometry 
surveying are presented as detailed a 
mainly selected from old practical & 

A 20-page bibliography is included 
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materi Painted for U. S. Pipe & Foundry Co. by Paul Laune 
a 

rong Te quality of U. S. Cast Iron Pipe is controlled to a 
ts the degree undreamed of by pipe founders a generation 
ti > ago. Before the molten metal is poured into the mold 

alr of a Super-deLavaud centrifugal casting machine the 

tin important characteristics of the iron have been de- 

= termined by our metallurgists. After the pipe has been cast our plant 

ely. - and research laboratories conduct numerous tests, in addition to acceptance 

. & tests, to assure the maintenance of quality in U. S. Pipe. This routine pro- 

art. : cedure at our several plants is enforced so that we may be confident that 

me - your confidence in our product continues to be justified. United 

nt J... States Pipe and Foundry Co., General Offices: Burlington, New 

a Jersey, Plants and Sales Offices Throughout U. S. A. 
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The Constitution provides that the Board of Direction shall elect 
or reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 
depend largely upon the membership for information. 

Every Member is urged, therefore, to scan carefully the list of 


candidates published each 
month in Civit. ENGINEER- 
ING and to furnish the Board 
with data which may aid uf 


in determining the eligibility 


Grave 


Member 

of any applicant. 

Associate 
Member 

Junior 

Affiliate 


It is especially urged that 
a defin ite 
as lo the proper grading be 


recommendation 


gwen in each case, inasmuch 


APPLYING FOR MEMBER 


Armerr, EKowarpo R Age 52) Structural Engr 
Vern I Alden Co., Chicago, Ill 

BASORA, Mircuet ADRIAN Age 47) Civ. Engr., 
Board of Water Supply, City of New York, N.Y 

Bou, Hargrey Wiuitam (Assoc M Age 50) Prin 
Structural Engr., State Div. of Architecture, Los 
Angeles, Calif 

Berour, THornron Fuemine (Age 46) Asst. Chi 
Engr Carolina Steel & Iron Co... Greensboro 
N.C 

Brown, Heney FRANKLIN Age 63) Dist. Engr 
Northern Pacific Ry., St. Paul, Minn 

Byenes, Garrerr Josern (Age 40) Lt. Col., Corps 
of Engrs... U.S. Army, Executive Officer, Norfolk 
Va 

Carp, ALexanper Wrnton (Age 52) Engr., Fay 


rhorndike 


WAGNER 
Works 


Mass 
Assoc. M Age 47 
Bethlehem Steel Co 


Spofford and Boston 


Russel 
Rankin 
Pa 


CuEew 
Engr 
ir uddock, 

CHIARIT« AMERIX 
Chi Eng. Div 
CAA, Ist Region 

DaGorrTt 
Maine 

DAVEY (JROPPREY 
Owner of firm 
Chartered Con 
Australia 


Age 34 
Branch 


PHRODORI Jun 
Plant & Structures 
New York, N.Y. 

Merrit Age 41 
omm., Augusta 
Assoc M 

Haskins & 


Sydney, 


Engr 
Me 
A ve ‘ 
Davey 
N.S.W 


VAUGHAN 
State Highway ( 
INNES 
Gutteridge 
Engr 


Chf 


netr. Co Kast 


Engr. and 
Liverpoo 


Denmer, Harry ©) ! 
Gen. Mer Nell or 
Ohio 
Engr 

Downs 


Age 41 Sec 


New York City 


Demcou Tim uy ToOuN 
Board of Water Supply 
ville, N.Y 

ERNEST Watrer Gre 
Age 490) Mer. and Owner 
Mobile Ala 

rLUMR THOMAS WARREN 
Senior Geologist, Board of 
Vork City N.Y 

Fow.Kkes, Benjamin Copp, IR Assoc. M Age 
44) Col, ¢ Engr Repairs and Utilities 
Officer, Eng ith Army, Presidio of San 


A sso M 
Constr. Co 


NSHAW Tr 
Ernest 


Assoc, M Age 40 
Water Supply, New 


orps of 


Francisco, Calif 


Freund, MAX FREDERICK Assoc. M Age 55 
Senior Div. Engr.. Watershed Dept., Board of 
Water Supply, New Vork City, N.Y 

FPerepreicn, Lawrence Max (Assoc M Age 47 


Administrator and Mer. W. H. Friedrich Estate 


Coldwater, Mich 


(1resTap, Knut Assoc M Age 43 Asst. Civ 
Engr. (Asst. Sec. Engr Board of Water Supply 
New York City N.Y 

Gorpen, Josern Francis (Assoc. M Age 37) Civ 
Engr private practice El Centro, Calif also 
City Engr. Calexico, Calif 

Goopwts, Cecm MARVIN A ssoc M Age 54 
Asst. Civ. Engr, Board of Water Supply, New 
York City, N.Y 

Hices, James ALLAN (Assoc. M Age 60) South 
eastern Dist. Mer.. Massey Concrete Products 
Co., Chicago, Il 
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ON? FoR ADMISSION OR TRANSFep 


April 1, 1948 


In order to 


General REQUIREMENT Ace ACTIVE 
PRACTICE 

Qualified to design as well as to di- 35 years 12 years 

rect important work 
Qualified to direct work 27 years 8 years 
Qualified for subprofessional work 20 years 4 years 
Qualified by scientific acquirements 

or practical experience to co 35 years 12 years 


perate with engineers 


Hittiarp, Arraur EuGent 
Civ. Engr. and Senior Sec 
Supply, New York City 

Hoses, Wirttam Huon (Age 55 
search, Missouri Pacific Lines, St 

ROBERT 
Branch 

Lafayette 


Assoc. M.) (Age 50) 
Engr., Board of Water 
Neversink, N.Y 
Director of Re 
Louis, Mo 
34) Chf., Civ 
San Francisco 


HORON Jerr Jun Age 
Works Corps of Engrs 
Dist Calif 

HourRIGaN, Mrcwaet WriiwtaM (Age 48) Civ 
Board of Water Supply, Neversink, N.Y 

Age 40) Engr. (Civ.) P-5 

Omaha Dist., Omaha, Nebr 

Assoc. M.) (Age 40 

Dept. of Civ. and San 

of Technology, Cam- 


Engr., 


Huser, Raymonp Les 
Corps of Engrs 

lPrPeNn 
Assoc 
Eng 
bridge 


ARTHUR THOMAS 
Prof. of Hydraulics 
Massachusetts Inst 
Mass 


NATHANIBt (Age 38) Chf 


KENDALL 
Engr San 
Alto, Calif 

McCune 


JAMES 
Calif 


Jun 
Water Works 


Jose 


Westey Eowtn (Age 40) Owner, McCune 


Constr. Co., Kansas City, Mo 

MARKS, Stpney Metvin (Assoc. M Age 38 
Cons. Engr., Liberty, N.Y 

Mever, Orro Herman (Assoc. M Age 39) Civ. 
Engr., Corvallis, Ore 

Moreau, Pierre Jucien Acuitie (Age 43) Pres., 
Estacas Franki, Ltd.. and member of Board 
Pilotes Franki, Buenos Aires, Rio de Janeiro 
Brazil 

Myers, Watter Dow (Assoc. M Age 45) Struc 
tural Eng Designer Pennsylvania Water & 
Power Co Baltimore, Md 

PeyYNIRCIOGLU, AnmMep Hamot (Age 39) Prof., Tech 


Univ. of Istanbul Turkey Insaat Fakultesi 
Beyoglu 

Puictipy, Lester Newton (Age 50) Vice-Pres 
rhe Whiting-Turner Contr. Co., Baltimore, Md 


Rem, Cart Rosert 
Dept. of Highways, Oklahoma City 

RoperrTs, Patmer Witeur Age 38 
Charge, Naval Petroleum Reserve No 
Armed Forces Staff Coll.. Norfolk 11 

DeWrrt Assoc. M_) 
Board of Water Supply 


of Training 
Okla 

Officer in 
4 Alaska 
Va 

Age 42 
City of 


Age 56) Engr 


Rose HOWARD 
Asst. Civ. Engr 
New York, N.Y 

ROTHMAN, Max 


Age 47) Asst. Engr. Board of 
Water Supply 1 ¥ 


City of New Vork 
Assoc. M 

of Eng., Columbus 
Age 43 


ALLEN 
Div 


Rovuscute, JouN 
Engr.-in-Chg 

Sanpers, Ceci. LANCELOT 
tive Ener State Rivers 
Comm., Victoria, Australia 


Age 47 
Ohio 

Senior Execu 
Water Supply 


James Samvuet 
practice) Scranton 


SCANDALFE 
private 


Age 41 Cons 

Pa 

Kimper (Assoc. M.) (Age 41 
State Dept. of Health, Hart- 


Engr 


SHERMAN, Leste 
Senior San. Engr 
ford, Conn 

Homer Eapvps MacGrecor 

Constr. Engr 

Ecuador 


STEVENSON 
Age 44 
Guayaquil 


Assoc M 
Frederick Snare Corp 


STRike, CiirrorD Stewart (Age 45) Pres.. F. H 
McGraw & Co... New Vork, N.Y 
SULLIVAN, Bernarp Joun (Age 47) Div. Engr 


Board of Water Supply, City of New York, N.Y 


as the grading must be based upon the opinions of thoge whe 
applicant personally as well as upon the nature and extent of ki 
Sessional experience. 4 
professional reputation of an applicant should be p 
cated to the Board. Communications relating to applicants 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF RESPONSIBLE 






Numbe: 4 








































Iny facts derogatory to the personal 


sidered strictly 
The Board of 
will not consider the ex 


CHARGE OF 


Work cations herein conigindt. 
5 years residents of North 
oe <= the expiration 
ys, and from 
of North America 
5 years expiration of W days 


the date of this list, 


TRAMMELL, EDGAR Ropert (Age 37) Aj 
Consultants, Inc., Washington, DC 
Urrti1, Georoce Isaac (Assoc M) [ rt 
tectural and Constr. Engr. pee 
Education, Chicago, Il! 
WARNER, Roy Ferprnanp (Assoc MW 
Hydr. Engr., Corps of Engrs, US 
Paul, Minn Pe 
Wooprurr, Frank Lous (A 
Engr., Cuyahoga County, 


mC 
levelend, us 


APPLYING FOR ASSOCIATE 


Appott, Donacp (Age 30) Engr on staf dd 
tor of Engineering, U.S. Atomic ¢ 


3112 Que St., N.W., Washington, D.C 


BALBIANI, ANDREW SrerHen (Jun) | 
Engr, Knappen Engineering Co. New 
N.Y 


BaRBeAU, Lionet Marcer (Jum) (Age & 
(Civ.), Corps of Engrs., Detroit, Mich 
Barser, Epwarp Sewer (Age 34) Aswe Pol 


Civ. Eng., Univ. of Maryland, College Pat, 
BaRNges, Ernest Merrit (Age 47) Sa 
Treasurer, General Manager and Part ( 


Knox Concrete Products, Inc., Kaorville 
Bearv, Artauur Horneti, Jr. (Jun) Ae 
Asst. Engr. with Charles H. Hurd, Com 


Indianapolis, Ind 
Bisnor, Ronacp Wists (Age 39) IM) & 
1947 with Puget Sound Naval Shipyard. 4) 
as Civ. Engr. P-3; Dec. 1947 BSCE. Uae 
Washington, Seattle, Wash 
BuRKiLIN, WiiitaM Boyp (Age 30) Diet Cy 
Humble Oil & Refining Co., Encino, Te 
BuRZENSKI, ANTHONY Perer (Age 42) Sel! 
tigation for a contractor, Renton, Wash 
CarRTiteR, Leonarp (Jun.) (Age 35) Assoc Pt 
Hydraulics, Ecole Polytechnic, Montreal, | 
Canada 


Cuate, Frepertck Joun (Age 27) Seu 


Engr., Caribbean Petroleum Co., Apart® 
Maracaibo, Venezuela 
CHRISTIANSEN, LyMaAN Marton (Jun) (At 


Civ. Engr., P-3, U.S. Bureau of Reo 
Denver, Colo 


Age 33) Dist 


Cooper, Ixvin AARON (Jun 
Pittsburgh Testing Laboratory, Portlasd, 0 

Couts, Ropert James (Jun) (Age 9) 7 
Engr., Goodyear Aircraft Corp., Akron (- 

Crott, Donacp (Age 36) Head of Desgs 
Buffalo Dist. Office, Corps of Engrs 
N.Y. 

Dany, Evcene Josern (Jun) (Age # Asst 
of Civ. Eng., Univ. of Mlinois, Urbana, It 

Datta, Ravi (Age 31) Asst. Engr. under 
Planning and Dams Design Div. of UP 


ment, Lucknow, Moradabad, India 

Dutta, Dutrenpra Narn (Age 30) Trainee 
Bureau of Reclamation, Denver, Cole ; 

Faua, Sacvators AnTHony (Jun Age 32 
Engr., Eng. Dept., Civ. Eng. Div 
Brass Co., Waterbury, Cone p 

FeurmMan, Roitime Greoo (Jun Age , 
Prof. of Soil Mechanics, !!linots Ins 
nology, Chicago, Il! 
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Chicago Boag 
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=a 1878p 1946 
— * »* »* (Culmination of 70 
Years of Grader Manufacturing 


Austin-Western, builder of the world’s first Road Grader, 




















in A 





in 1878, is proud to present “The Power Grader That Has 
Everything.” Everything, including exclusive 
All-Wheel Drive, All-Wheel Steer, Controlled Traction, 
and Precision Sideshift, PLUS High-Lift Blade, Extreme 
Blade Reach, and Completely Reversible Blade, and a full 
line of time- and money-saving attachments. 

The “99-H” pays maximum dividends day in and day 
out, year in and year out. No other machine will do 
so many highway construction and maintenance jobs so well. 
Your nearby Austin-Western distributor will be 


glad to tell you the whole story. 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 


Oe a ee eee a ROAD MACHINERY 


SINCE 4/859 
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Piemine, Lestie Rayeuren (Age 29) with Process 
Engineers, Inc., Dallas, Tex 

Garpner, Rov Lawrence (Age 37) Co-Owner, 
Gardner & Hitchings, Inc., Engrs., Seattle, Wash. 


Gu.per, Jack (Jun) (Age 34) En Aide, Los 
Angeles County Road Dept., Los Angeles, Calif. 


Grurrapauria, James Vincent (Jun.) (Age 30) 
Engr. (Structural) P-3 USED, New York Dist. 
Office, New York, N.Y 

Guucerr, Races Anprew (Age 36) Engr. P-5, 
Contract Adjustment Sec., Branch of Design and 
Constr.. U.S. Bureau of ‘Reclamation, Denver, 
Colo 

Gusreerz, Werner Hersert (Age 30) Graduate 


Student, Mass. Inst. Tech. Cambridge, Mass 

Gunwatosen, Raten Werner (Jun.) (Age 34) 
Asst. Prof., Brooklyn Polytechnic !nst., Brooklyn 
N.Y 

Gupta, Satinper Nata (Age 29) Asst. Research 
Officer, U.P.P.W.D. (Irrigation Branch), Luck- 
now, India 

Hacetin, Cart Atcen (Age 37) Engr., P-4, U.S 


Bureau of Reclamation, Fort Collins, Colo. 
Hancock, J]. D. (Jun.) (Age 31) Airport Engr., 4th 
Region, CAA, Little Rock, Ark 


Hargmeson, Donato Kiscer (Age 36) San. Engr., 
Conservation Bureau, Portland Cement Associa- 


tion, Chicago, Ill 

Hares, Joun Srovut, Jr. (Age 36) Locating Engr., 
Bridge Dept., Arkansas Highway Dept., Little 
Rock, Ark 

Hut, Cureron Caar (Age 47) Assoc. Prof. in Me- 


chanics, Univ. of Florida, Gainesville, Fla. 

Hvuones, Cuartes Epovarp, Je. (Jun.) (Age 34), 
Design Engr., Warren & Van Praag, Inc., Cons. 
Eners., Decatur, Il! 

Jouansen, Henpryx Wooprow (Jun.) (Age 34) 
Assoc. Prof. of Civ. Eng., Univ. of Alaska, College, 
Alaska 

Jounson, Josern Wesatey (Age 33) Coordinator 
(Acting) P-6, Airport Planning Service, Office of 
Airports, CAA, Washington, D.C. 

Kerru (Age 36) Engr. in charge, Diversion, 


Jones, 
U.S. Bureau of Reclamation, Dist. 


Dam Sec 
Hq., Indianola, Nebr 

Jones, Wiu.itam Roperr (Jun.) (Age 33) Res. 
Engr. Associate Civ. Engr., Baltimore (Md.) 
Dist., Corps of Engrs., Sunbury, Pa 

Kane, Davip (Jun.) (Age 33) Design ~ |<, 


New York, 


Age 34) Structural 
Los Angeles, Calif 


Ford, Bacon and Davis, Inc, 


Kiem, Francis Burr (Jun.) 


Engr., Parsons Aerojet Co., 
Knoener, Caaries Joun (Age 43) Dist. Mer., The 
Pitometer Co., Engrs., Albany, N.Y 
KRICKENBSERGER, CusTeR FRANKLIN, JR. (Jun.) 
(Age 28) Lt. (j¢.), CEC, U.S. Navy, Asst 


Officer in Chg. of Constr., Noy 13360, Fairbanks, 


Alaska 

Layson, Joun Down (Jun.) (Age 34) Asst. City 
Engr. and San. Engr., Stockton, Calif. 

LiperRsHaL, FrRancts Mersincer (Age 31) with 
Ernest Rokahr & Sons, Gen. Contrs., Lincoln, 
Nebr 

Lipson, Samuet Frovp (Jun.) (Age 34) Assoc 
Prof. of Civil Engineering, Univ. of British 
Columbia, Vancouver, B.C., Canada 

Marues, Evopis LeRov (Jun.) (Age 35) Traffic 
Engr., Idaho Bureau of Highways, Boise, Idaho 


Miter, Wattace Tyerece (Age 43) Engr., Water 


Resources Branch, U.S. Geological Survey, 
Portland, Ore 

Mruter, Wuitam Ettswortm (Jun.) (Age 35) 
Asst. to Wm. L. Miller, Engr. and Land Sur- 
veyor, Wading River, N.Y. 

Moestier, Currorp Merremt (Jun.) (Age 34) 
Asst. Prof., Dept. of Civil Engineering, Montana 
State Coll., Bozeman, Mont. 


Morris, Eocar Loncerre (Age 36) Col., Corps of 
Engrs., U.S. Army (Reserve) C.O., 1148th Engr. 
Combat Group, Senior Engr. Reserve Comdr. in 
South Carolina, Columbia, S.C 


Murray, Georce Gorpon (Age 47) Prin. Engr., 
Moffatt and Nichols, Inc., Consulting Engineers, 
707 S. Hill St., Los Angeles, Calif 

Nooucst, Davip Mrvorvu (Age 33) Asst. Bridge 
Engr.. Div. of Highways, Sacramento, Calif. 


Norpenson, Tor Juris (Jun.) (Age 34) Hydro- 
logic Engr. U.S. Weather Bureau, Procedure 
Development Sec., Washington, D.C. 


Perez, Jesus Perez (Age 35) Tech. Director and 
Partner, Ingenieriay Servicio Industrial, Lomas, 
Mexico, D.F 

Perers, Eowarp Russet (Age 36) Constr. Engr., 
Jones & Laughlin Steel Corp., Cleveland, Ohio. 


(Age 48) Sales Engr., Tennes- 


Perers, Inepec. W 
Knoxville, Tenn 


see Culvert Metal Co., 


Puecan, Paut Frevericx (Jun.) (Age 35) Prin 
Highway Engr., Koppers Co., Inc., Pittsburgh, 
Pa 


Preece, Guy E.itsworrna (Jun.) (Age 35) Senior 
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Bridge Engr., Sacramento County, Sacramento, 


RAJAN, GoPALASAMUDRAM Arvyaswami Nata (Age 
27) Res. Engr. in charge of maintenance, Ameri- 
ean Airfield at Ondal, E. I. Ry., India. 


RANDALL, Tuomas Dupiey (Jun.) (Age 34) Civ. 
Bogr, D. M. McBean, Inc., Cons. Engrs., 
Rochester, N.Y 


Rirrer, oo} Bas. (Age 43) Public Health 
pap. | , State Health Dept., Regional Engr., 
ayette, La 


Scutrexe, Joun Henry, Jr 
tural Engr., General Mills, Inc., 
Minn 


SHAHAN, Everett Terry (Jun.) (Age 34) Dist. 
= hi Humble Oil & Refining Co., 
¢, La 


SHAMSUDDIN, 
student, Dept 
technic Inst. ; 
Madina Alladin Endowment Bidgs., 
Deccan, India 


(Jun.) (Age 34) Struc- 
Minneapolis, 


Monammep (Age 30) Graduate 
of Civ. Eng., Brooklyn Poly- 
previously Engr. in charge Mecca- 


Hyderabad, 
SHARAGA, Frep (Age 38) Superv. Engr., Ss of 
Water Supply, Gas & Elec., New York, N 


Smupson, Ropert Epwarp (Jun.) (Age 34) Ma- 
terials Engr., Grade P-3, U.S. PRA, being 
Materials and Maintenance Engr, Utah Dist. 
Office, Ogden, Utah. 

Smirn, Henry FRANKLAND (Age 33) Civ. Engr. 
ee and Hydraulics), City of Tacoma, 

as 


STEENHILL, Nrects Kop (Jun.) (Age 33) Supt., The 
Rust Eng. Co., Waterville, Me. 
SWANSON, my Sixtus (Age 52) Jun. Struc- 


tural Engr., 

of Los Reosten, Cali 
Terrass, Jonn Mutrorp (Age 53) Bridge Engr., 

Coast Lines, Atchison, Topeka & Santa Fe Ry 

Co., Los Angeles, Calif 


Teure., Georce ILtiIncsworta (Jun.) (Age 34) 
Seattle, 


~~ of Water and Power, City 


Supt., George E. Teufel Co., Contrs., 
Wash 
Tr.pen Georce Freperick Werrzer (Age 48) 


Structural Engr., Kansas City Structural Steel 
Co., Kansas City, Mo. 

Tsar, Caun-Hstaneo (Age 32) Chf., Hunan Regional 
Office, National Water Power Survey, National 
Resources Comm. of China; at present studying, 
planning and desi “wy of hydro-electric projects 
with Fargo Eng. , Jackson, Mich. 

Waker, Jonn aa (Age 31) Asst. Head, Engi- 
neering Planning Branch, Corps of Engrs., Port- 
land, Ore. 

Wess, Georce Maurice (Age 48) Senior Highway 
aoe , California Div. of Highways, Sacramento, 
Cali 

Wess, Wirreur Cares (Age 34) Building Main- 
tenance Supervisor II, City of Milwaukee, Wis. 


APPLYING FOR JUNIOR 


Apams, Donato Evans (Age 24) Sales Engr., The 
Hallen Co., Inc., Long Island City, N.Y. 

Azri, SHAMSHAD (Age o- Grad. Student, Columbia 
Univ., New York, N.Y 

Broacua, Frroze Hormusyer (Age 23) Structural 
Designer, Jackson & Moreland, Engr., Boston, 
Mass 

Broapy, Harry Wiittam (Age 26) Field Re 
Stone and Webster Eng. Co., New Vork, N.Y. 

Davonerty, Hat LaVor (Age 29) Engr. (Civ.) 
P-2, U.S. Engr. Office, Mobile (Ala.) District, 
Spring Hill, Ala 

pe Arrrera, Jomn (Age 29) Engr. P-3 with Corps of 
Engrs., Sacramento Dist., Sacramento, Calif. 

Garrink, Maccotm Orrepro (Age 27) Iastructor 
in Applied Mechanics and Structural Design, 
Wentworth Inst., Boston, Mass. 

GRANSTROM, MARVIN — (Age 27) Instructor in 
Civ. and San. Eng., Case Inst. of Technology, 
Cleveland, Ohio. 

Green, Harotp Cristian (Age 30) Asst. Civ. 
Engr., Postwar Planning and Acquisition Pro- 
gram, Sacramento, Calif. 

Hares, Samuet Earce, Jr. (Age 24) Construction 
Inspector, under the Engineer of Bridges, Read- 
ing Railroad, Reading Terminal, Philadelphia, 

‘a. 

Henprickxson, Jonun Grirrrra, Jr. (Age 29) Asst. 
Prof., Dept. of Civ. Eng., Princeton Univ., 
Princeton, N.J 

Kuicue, Enrigue Atperto (Age 28) Engr., Direc- 
tion of Sanitation, Ministry of Public ‘Works, 
Montevideo, Uruguay. 

MacLean, Duart ALAN (Age 26) Asst. Hydraulic 
or. Comptroller, Water Rights Branch, Dept. 

nds and Forests, Victoria, B.C., Canada. 

Nacrer, Joe Jomn (Age 27) Structural Engr. with 
Wyatt C. Hedrick, ht.-Engr., Dallas, Tex. 

NicHors, Joun RussELt Ce 22) Civ. Engr. (Jun.) 
with L. A. Steens, Engr. & Contr., Cape Town, 
South Africa. 










Owen, Epwarp Powstt ( 
uate student, Univ. of 20 oF Preaens 
Corps of Engrs., U.S. Army, | 
nom, Anamee Come Age 23 
candidate for at M 
ate House, M.I. + Chaos, Tan tc 
PANCHANATHAN, Swammarna 
Student, Columbia Univ., New Park’ Ny 
Preece, Fera Ropert unior 
Bethlehem Steel ea (Age 25) Sai 5 et ca 
Saras, Guy Aprien (Age 23) 
Univ. of Michigan, Aun Arbor sntuate Mich 
SusBert, HARRY JOHN (Age 28) Sai E 
tune Water Co., 1 ~ Vv ma 
sales in North arolise alone fairs 
Charlotte, N.C. ml 
Sousa, Wirrey Writiam (Age 27) 1 
oes. Dept., Washington State om 


SUTHERLAND, —— BROWN (Age 2%) » 
Associate in il Mechani P 
Cambridge, Mass. a fare 

Wen, NICHOLAS ANDREW (Age 29 
ay Univ. of th ati also Asst. unde UBder Py 

ilson on Stren of 

of Illinois, Orbe a 2 Copper Cam 


C 





ALA. POL. INST. 


“on. Macrr Auer, 1947 


BUCKNELL UNIV. 
Hort, CaarRLtes Worth, 1948 
KALTREIDER, WALTER Howarp., Jr., 1948 
CALIF. INST. TECH. 
BoweRMAN, FRANCIS Roperrt, 1947 


CLEMSON A. & M. COLI. 


McCwHorTer, WILLIAM Wes.ey, 1048 
RIvers, Joseru La Rocue, 1948 


UNIV. OF COLO 


De Vore, Jack, 1947 

Grroux, CLAYTON Roperr, 1947 
Proesste., WInrorp Donan, 17 
Stoan, Ropert STANiey, 1947 
Virtus, RALPH THeRon, 1947 


Se 6 AK BS ee 





COLUMBIA UNIV. 
Dentz, Ropert NATHANIEL, 1947 » 


UNIV. OF CONN. 
Kenic, Atsert, 1948 3 


COOPER UNION 


BuumpBerc, Apranam, 1948 
Hers, Rosert F., 1948 
He_rmMan, Mi_prep, 1948 


Mt tabs 


CORNELL UNIV. 


Besrer, Arruur, Jr., 1948 3 
Brsnop, Joun Wrixiam, 1948 by) 
Green, RayMonp Freperice, 1948 x 
McMunn, Jack Hupson, 1947 3 
Pace, Purmir Powers, Jr., 1947 ] 
Rivensurcu, Wiicarp Joun, 1948 , 

Rots, Lours, 1948 a 


DARTMOUTH COLL. 


Barnes, Wave Exxison, 1946 
Eur.ica, Davip Ronan, 1948 
Fecvers, Georce Owen, 1946 
Samvuecs, Reupen, 1946 

DREXEL INST. TECH. 


Rapomskt, Frank Victor, Jx., 1947 


UNIV. OF FLA 
Barry, Davin Epwarp, 1948 


HARVARD UNIV. 
Cox, Wmttam Ray, Jr., 1947 


UNIV. OF HAVANA 
Montes ANGuLO, Raragt Garcta, 147 


ILL. INST. TECH 


Baum, Howarp Peter, 1948 

Din, ANTHONY Lypo, 1948 
Donovan, Joun Patrick, 1945 
Lewrs, Burton A., 1 

Lunp, Ricwarp James, 1948 
McCiure, Mack Russert, 1945 
Muer, Kennets Dect, 1948 
Nevson, Frank Epwarp, 1945 
Ostrom, Becton Currorp, 1945 
Watpvocet, Josern LAWRENCE 1948 
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Engineering Facts about 


Jhns-Manville TRANSITE PRESSURE PIPE 
Gupee A case bstory* 


yh 1932 the city of Winnipeg, Manitoba, made its which had been removed from the line for the purpose. 
initial installation of Transite Pressure Pipe. A The most significant of the tests conducted on the pipe 
ion of the installation consisted of an 18” line. were the hydrostatic pressure tests. 
1 ntly this pipe was subjected to a series of field 
i laboratory tests to determine its condition after Hydrostatic Pressure Tests 
1 years of service, which had included exposure to In order to simulate field conditions as closely as 
extremely corrosive soil. possible, an assembly consisting of portions of two 


lengths of pipe joined by a Simplex Coupling with 
rubber rings and sleeve intact was tested. The com- 
plete assembly was placed in a hydrostatic testing 
machine and the water pressure was raised to 260 
pounds per square inch. This was the original test 
pressure to which this pipe had been subjected at the 
factory and 4 times the normal working pressure of 
the line. 


Pressure was 
held at 260 pounds 
while observers 
closely examined 
the coupling for 
leakage. No leak- 


Pitometer Flow Test 





ore the pipe was removed 

the line for the labora- 

tests which were to fol- 
» its flow capacity was 
ecked. The Pitometer 
mpany, Inc., New York, 
sselected to conduct these 
” - d tests. Velocities ranged 
1.1 to 1.9 feet per sec- 
dj and readings were made 
)-second intervals. Dur- 
each test, the velocity 





. s held constant. 
s held constant Results age occ 1. The 
re summarized by the Assembly of pipe and coupling . 
; rubber rings, un- 
N ometer Company as __ being removed from the line for di bot and 
OWS: laboratory tests. istur a in 


their original posi- 
‘The high value of C-140, which we believe is a reliable tion, functioned as 
x of the present capacity of the pipe tested, shows well as when the _ 4 
there has been little if any loss in capacity since pipe had been 
B2 when the pipe was laid.” placed in service Assembly of pipe and coupling undergoing 
14 years previ- hydrostatic pressure test. 










45 














. \g Soil Conditions ously. Subsequent careful inspection and tests con- 
The soil in which this firmed that the rubber rings removed from this Transite 
as Transite installation was line were free from any signs of deterioration. 
~ r ee ae a = be Specimens of the Winnipeg pipe were also subjected 
2 ‘ . fey - Anslysiochowed the a to other laboratory tests. Crushing tests showed that 
7 \ aun of eamiie pe ble its strength compared favorably with that of Transite 
CH = - - Pressure Pipe as manufactured today. A corporation 
47 ia + porns! _—— when dis- stop pull-out test provided further verification that the 
s ‘ sede th pater strength of this pipe was in no way impaired. 
2 Z It was desired, there- Summary 
7 *, fore, to determine how , . , ; 
well the Transite line had The above series of tests provided conclusive evidence that 
| withstood these severely the strength, flow capacity and other physical characteristics 
A ings being recorded during . rah of the Winnipeg pipe were unimpaired after 14 years’ service 
1947 flow tests on the line. COEECEVO conditions and under severe conditions. Further, as summarized in the origi- 
! = thereby to provide a basis nal report, they demonstrated that “‘on the basis of the 
Gauging its life expectancy. To do this, a series of performance rendered to date, it is reasonable to anticipate 
sical tests were made, using the sections of pipe a life-expectancy of many times that already obtained."’ 
A copy of the detailed performance report on this Transite Pipe installation 
is available on request. Address Johns-Manville, Box 290, New York 16, N. Y. 
048 
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ROBERT 


Cousins 


Day 


(,ALLIVAN 
HARTMAN 
IVERSON 


Jounson, CHARLES EDWARD 
Kam, Witttam CHAN 


EDWARD 
WarkeEN JAMES 
James Huco 
MorRTON 
Donacp ELLSworTH 


NIV 


104 


Marcus 
ARTHUR 
1048 


ILI 


1948 
Je 


1948 


s 


Kerrner, Roserr Harry 
KORMAN 
L’ ENOL 
LICCIARDI 


Maror 


(OLSEN 
PARK 


PHILLIPS 


RAAB 
RANEY 
REED 
SCHERT 


7 


Lewis Hupson 


Joun BRADLEY 


GILBERT 
MonTEJO 
Mitter, Wiittam Russe. 
Donal 
Dan MCFARLAND 
Worts Dean 
NORMAN LAVERNE 
DonaLD RAYMOND 
Buty CHARLES 


ALAN 


Pui 
ENRIQUE 
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FREY NeWMAN (Assoc. M 47 
yview Rd Belgrave, Victoria 
NATHAN (Jun. '47) Civ. Engr 
1) Broadway. New York (Res 
Brooklyn 13 N.¥ 

Hayne (Jun. '48) Special Re 
Asst.. Univ. of Illinois, 105 Tal 
Urbana, Il 

Jun. 47) Engr., Black, Sivalls 
North Walker, Apt. 4, Okla 


MO. SCHOOL OF MINES 
Austin, THomas Epmunp, Jr, 1948 (29) 
Cuarrimn, James Earr, 1945 (27 
Gevecker, Rosert Vernon, 1948 (21) 
Jones, Evcene Freperick, 1948 (29) 
Leake, WiittaM ALrrep, 1948 (28) 
McGuire, Atsert Gayie, Jr., 1948 (24) 
NevusTragorer, WirrtiamM Evpert, 1948 (25) 
RAINING, CHARLES RICHARD, 1948 (22) 
Ritey, DonaLp ALSXaANDeR, 1948 (24) 
Roses, Irvin Drcarp, 1948 (31) 
Surrna, Davip Grieert, 1948 (22) 
Sraurrer, Ciype McCietran, Jr, 1948 (26) 


UNIV. OF MEX 
Benrens, Joun Francis, 1948 (24) 
Be _tTrRan Gomez, Fernanpo Frias, 1948 (22) 
Hererorp, WmLLIAM VALENTINE, 1947 (23) 
McKee, James Cavanauon, 1948 (21) 
Rustican, Raven Baptist, 1946 (28 
Scnuttz, Henry Perer, i948 22 
Surrnu, Georce Leonarp, 1948 (31) 
Wvrure, Raven Clarence, 1945 (27) 
COLL. OF CITY OF N.Y 
Asrer, Jucrus Jay, 1948 (24) 
Baanvptr, Georoce Donan, 1948 (22) 
DeStmone, SALVATORE VINCENT, 1948 (24) 
Gorpinc, Harotp CHaRies, 1948 24) 
Greene, Morton Josern, 1947 20) 
INWALD, Martin, 1948 24) 
Li Catz, Luxe, 1948 24) 
Lock woop, Ropert Kino, 1948 (24 
Paroucas, Georoe, 1948 22) 
Scuwarrz, Josern, 1948 (21 
NORTHEASTERN UNIV 

ALLEN, STUART Epwarp, 1948 24 

BRACKLEY, RIcHARD ALVAN, 1948 20 
Conen, Herpert Warren, 1948 24 

Connoiiy, Tuomas Josern, 1948 23 

DaNZINGER, Epwarp, 1948 25 

Desmarais, Sytvio RaymMonD, 1948 20 

Epstrern, Oscar, 1948 (24) 
Goreme, Wr.itamM Roy, 1948 (26) 
HaRgLow, Ropert Orwerr, 1948 (21 

Hrxon, Braprorp Apsorr, Jr., 1948 (27) 
JouNSON, RICHARD STANLEY, 1948 (22 

KING, Freperick Dexter ALEXANDER, JR., 

1948 21 
LorrnersTern, LeonarRp Bernarp, 1948 24) 
MecCuttoven, Jerome Tuomas, 1948 24 
McNAMARA, Puicip Josern, 1948 23 
Mayanan, Leo Josern, 1948 24 
PRENDERGAST, JouNn Josern, 1945 28 
Raowo, Justin LAwrence, 1945 20 
Reynowos, Frank Burrincron, 1948 21 
SALLoom, ALperRT, 1948 21 
Suuman, STANLEY, 1948 23 
Srone, Bernarp Francis, 1948 24 
Wise, Louts Writtam, 1948 2 
Ziner, Erwin Norepert, 1948 = 25 

OHIO STATE UNIV 
Burns, Martin Evucense, 1947 24 
ECHSTENKAMPER, WiittamM Loren, 1947 26 
Henry, Jonn BANKHEAD, 1948 27 
Here, Lester Apram, 1047 28 
Powe... Conway Jackson, 1947 25 
UNIV. OF OKLA 
Counts, Jack Epwrty, 1948 26 


GES \m MEMBERSHIP GRADES 


ADDITIONS, TRANSFERS, REINSTATEMENTS, AND RESIGNATIONS 


From February 10 to March 9, 1948 


ArTHuR, JOHN MANNING (Jun. "48) Eng. Asst 
State Highway Dept Res., 411 West Hullum 
Breckenridge, Tex 

BAIGAS, Joserpu Freperick, Jr. (Jun. 47) Junior 
Civ. Engr. San., Dept. of Public Works, New 
York City, Wards Island (Res., 15 Hillerest St 
Staten Island), N.Y 

Bawey, Josern Srencer (Jun. '47) Field Engr 


Boston Bidg., Denver 2 
Ave., Cheyenne, Wyo 


Portland Cement Assn 
Colo 3504 Dey 


es 


DonaLp Josern (Jun. °47) 2617 North 


Arlington, Va 


BALZER 
Lexington St 


OKLA. A. &M 


Tuomrson, Joun Curtis, 1948 
ZIMMERMAN, CLAUDE Ray, Je 


-OLL. 


1948 
PA. STATE COLL. 


Car, STANLEY Fan Kone. | 
ZaARzZeKA, FRANK Peter, 1045 


Tr) 


UNIV. OF PITT BURGH 


Lorenzi, St_vio Joserm, 1948 
Spinner, MAanuet, 1947 
also Harvard Univ., 1948 


PURDUE UNIV. 
DANKERT, JAMES Epwarp, 1948 
Sretn, Ropert Lovurs, 1943 
(also Harvard Univ., 1947 
Sre._ter, Joun James, 1948 
ZIMMERMAN, JOHN KENNETH, 1948 
RENS. POL 
Cywty, Atven, 1948 


INST. 


Emery, Austin Harr, 1947 
STANFORD UNIV 
CAMPBELL, KIRKHAM WRionr, 1948 


ORTHWERTH, MARVIN JosEern, 1948 


> 
SWARTHMORE COLL 
CrarRK, Witttam Joun, 1948 
VeRNoNn, Ropert Howarp, 1948 


SYRACUSE UNIV 
BLowers, James Ernest, 1948 


A. & M. COLL. OF Trex 
Case, Henry ORLANDO, 1948 
Cooper, Joun Watrace, II], 1947 
Teacue, CaRt Epwarp, 1948 


TEX. TECH. COLL 
Mapes, Ciors Preston, 1048 
Monk, Otrn Evocene, 1948 
Suovurp, CALvIn ARTHUR, 1048 
TUFTS COLL 
HvusBarpD, Joun Haretson, 1948 
LANDER, RIcHaRp Ernest, 1948 


VANDERBILT UNIV 


CarRMAN, James Witttam, 1947 


CENTRAL UNIV. OF VENEZUELA 
ALMENAR, Wencestao Urneorim, 146 

UNIV 
Louts Ray 


OF WASH 
HENDRICKS 1947 

UNIV 
DonaLp Joun 


OF WIS 
ZUCKER 1946 

UNIV. OF WYO 

Suepp, Jack Pearson, 1947 

VALE 

LAWRENCE, GeRALD RONALD 

Smit, ARNOLD REMINGTON 


UNIV 
1948 
1948 
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BARRETT, JAMES MANNING (Jun 48) Dees 
II, City Engr.'s Office (San Diego), re 
Res.. 1560 Union St San Diego |, Galt 

, . s 

Becker, EcmMer Witctam (Assoc M Be 
Ener. III, City of Milwaukee, ©) 
waukee, Wis 

. i. 

Be_., FRANK MONTGOMERY ( Asset M. - 
Soils Section., Div. Materials Testing at 
South Atlantic Div., Corp if Engrs ’ 
Army, P.O. Box 51, Marietta, \* 

Be.t, Roperr McCour (M. 45 Supt 
Public Works, P.O. Box ! Res. - 


St Honolulu 4, T.H 
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inside forms ’ ‘ Oe uy - .- °. 
ES —_ 
Guit, ducts 
ee 
ATIONS frames nailed 
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Uni-Form Ties and Tie Keys 
securely lock the UNI-FORMS. 


JNIVERSAL 


orm Clamp Company 


Founded 1912 


38 N. Kostner - Chicago 51 


8 setter Service Wherever You Build 
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Simplified method of ottach- 
ing clignment to the forms. 


Form Ties 





Note pleasing 
ippecarance 
sharp, a 

ate corners of 
These < N 


FORMED 


buildings 


SAVE TIME, LABOR, MATERIALS 


The unt-ForM System is widely used for every 
type of concrete construction—it combines un- 
usual versatility with extremely low material 
and labor cost factors which add up to 
better, faster, more economical building. 

The plywood faced, steel-framed UNI-FORMs 
are faster to erect, easier to strip and require 
alignment on one side only. Simple mechanical 
assembly with uNi-ForM Ties and Tie Keys 
produces a tight, rigid form which assures walls 
of uniform thickness from top to bottom. Special 


forming requirements such as pilasters, offsets, 
brick ledges, etc., are easily handled 
RENT UNI-FORMS 
WITH AN OPTION TO PURCHASE 
It will pay you to investigate the many advan- 
tages the UNI-FORM System can bring to your 
concrete form work. Try them... we know 


you will buy them, 





Uni-Form Ties occurately spreod UNI 
FORMS, assure positive breckbock 





Concrete Forms « Form Systems : Form Clamps 


Reinforcing Bar Supports and 


Concrete Specialties of all types 
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Bercer, Lours (Assoc. M. ‘48) Lecturer in Civ 
Eng., Northwestern Univ. (Res., 2610 Ridge 
Ave., Hse. 4), Evanston, Ill. 

Berenarp, Wittam CHargces (M. '48) Pres. and 
Valuation Engr., Technical Service Corp., 1931 
Ry. Exchange Bidg., St. Louis 1, Mo 


BerTincer, Ricuargp Visstno (Jun. 47) Designer 
B,”"" Pacific Gas and Electric Co., 245 Market 
St., San Francisco (Res., 1005 Ninth St.. Berke 
ley 2), Calif 

BiaMon, Jose RAPFARI Jun. “47) Junior Engr 
Puerto Rico Water Resources Authority, Pa 
16'/s, Santurce (Res., P.O. Box 1646, San Juan 
Puerto Rico 

Bimneaum, Harowo (Jun. 47) Instr. in Civ. Eng., 
College of City of New York, 139th St.. New 
York (Res, 593 Van Sicklan Ave., Brooklyn) 
N.Y 

Bianeaum, Mrtron (M. ‘48) Civ. Engr... Bane of 
Water Supply, 120 Wall St., New York, N. ¥ 


Brisnor, Roy Prentice, Je. (Jun. 47) Sales Engr., 
Rish Equipment Co., 1601 Chamberlayne (Res., 
317 North Cleveland St.), Richmond, Va 


Buack, Cartes Eimer (Assoc. M. ‘48) Senior 
Surveyor, Bureau of Res and Surveys, City of 
Philadelphia, 6601 Rising Sum Ave. (Res., 1475 
Lardner St., ) Philadelphia 24, Pa. 

BLANKINSHIP, Benjamin Tuomas (Jun. '47) Senior 
Instrumentman, Texas Highway Dept. (Res., 119 
East Denman Ave.), Lufkin, Tex. 

Buriont, NorMAN Bernarp (Assoc. M. ‘48) Asst 
Engr, Atlantic Refining Co. of Africa, P.O. Box 
697, Cape Town, South Africa 

Bootne, Wiittam Davin (Jun. '47) Constr. Engr, 
The Texas Co, 135 East 42nd St (Res., 2333 
Andrews Ave.), New York, 53, N.Y. 

BRULLMAN, AvuGUST WitttaAmM (Assoc. M 48) 
Project Supt., The Rust Eng. Co., Box 452 
Fernandina, Fla 

Buck.iey, Exnest Lynn (Jun. 47) Graduate Asst., 
Kansas State College, C.E. Dept., Manhattan, 
Kans 

Bueuric, Joun Evo (Jun. 47) Civ. Engr... Hum- 
ble Oil & Refining Co., Box 672, Kingsville, Tex. 

CAMPRELI Agruur Wattace, Jr. (Jun. 47) 
Junior Engr, Morrison-Knudsen Co., Inc., Box 
699 (Res., 254 Marion), Clarksville, Tenn. 


CAMPBELL, RopERT FRANKLIN (Jun, "47) Structural 
Designer, Johnson & Minasian, Structural Engrs., 
233 South Broadway, Los Angeles (Res., 3617'/: 
Cedar Ave., Lynwood), Calif. 

Cass, Atronso Cart (Assoc. M. ‘48) Regional 
Engr., Reconstruction Finance Corp., 811 Ver- 
mont Ave. (Res., 37 Nicholson St., N.W.), Wash- 
ington 11, D.C 

CHance, JaAMes Eowarp (Jun. '47) Steel Detailer, 
Truscon Steel Co. (Res 1339 Bryson St.), 
Youngstown, Ohio 

Cnow, Cart (Jun. 47) 2002 BRighteenth St., N.W., 
Washington 9, D.C 

CLaRKe, Jacovurs Lunpy (Jun. "48) Engr. (De- 
tailer), C. J. Bryson, 3235 North Miami Ave., 
Miami (Res, 625 Altara Ave., Coral Gables), 
Fla 

Craussen, Ropert Wittam (Jun. ‘48) Asst 
Constr. Supt., Swift & Co., Rock Mine Supt.'s 
Office (Res., 195 East Sanford), Bartow, Fla 


Cine, Lawrence Aceerr (M. °‘48) Vice-Pres., 
United Concrete Pipe Corp., P.O. Box 425, 
Baldwin Park (Res., 935 South Rimpau Bivd., 
Los Angeles), Calif 

Comen, Jay (Jun. 47) 51 Phillips St., New London, 
Conn 

Coie, Pauts.re Linosey (Jun. "47), 2214 S.E. 54th 
St., Portland 15, Ore 

Coigurrr, CLaupe Wirevy (Jun. 48), Structural 
Engr., U.S. Engrs., 2301 Grant St. (Res., 415 D,. 
Crenshaw St Mobile Ala 

Conrap, Harry Lester, Jr. (Assoc, M. '47) 241 
Norbert St., Flint, Mich 

Cook, Freperick Everarp (Jun. '48) Asst. Engr., 
Tucker Concrete Form Co., 197 Commerical 5St., 
Malden (Res., 2200 West St., Wrentham), Mass, 


Correa, Frep Barrincron, Jr. (Jun. "47) Asst 

ae Engr., Div. of Highways (State Public 

Works), 127 West 2nd, Los Angeles (Res., 521 
West Myrtle, Glendale 3), Calif 


CRAWFORD, JaMes SterHen (Jun. "48) Civ. Engr., 
Civ. Design Dept., Tennessee Valley Authority, 
Union Bldg. (Res., 223 Harvey St.), Knoxville, 
Tenn 

Crow, Hersert Maurice (Jun. '47) Insp. and De- 
sign Engr., Standard Oil Co. (Indiana) (Res., 778 
C. Y. Ave.), Casper, Wyo 

Curtis, James Kerra (Jun. ‘47) Junior Hydr. 
Engr., Tennesee Valley Authority, 701 Union 
Bidg., Knoxville, Tenn. 

Darcy, Metvtin Henry (Jun. 47) Junior Engr., 
Charles L. Tudor, 150 Broadway, Room 1115, 
New York (Res., 34 Sycamore Ave., Wantagh), 
New York, 

D'Amico, Jomn Raymonp (Jun. 47) Instrument- 
man, State Highway Dept., Gillette, Wyo. 
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Davis, Samus. Neat (Jun. 47) With Office of Div 
Engr., C. M. St. P. and P. R.R. Co. (Res., 722 
West 4th St.), Ottumwa, lowa 

Dawtrey, Freo Martin (Jun. 47) Structural Engr. 
Harley, Ellington & Day, Inc., Red Cross Bldg. 
(Res., 10202 Wyoming), Detroit 4, Mich. 


Demers, Tuomas Martin (Jun. '47) Supt., Culm 
Reclamation, T. T. Demers, Contr., Box 248, 
Shamokin (Res., 506 Chestnut St.. Sunbury), 
Pa 

DickMANN, Emuto (M. 48) Civ. Engr., Managing 
Director, Sadopyc, S. A. de Obras Publicas y 
Civiles, 25 De Mayo 267, Buenos Aires (Res., 
Gaspar Campos 1658, Vicente Lopez), Argen- 
tina, 

Diewt, Harry Kinosiey (Jun. 48) Student, Univ 
of Chicago, 5639 University Ave., Chicago, I! 


Dimonp, Harvey Grrarp (M. ‘48) Chf Drafts 
man, Great Northern Ry., 175 E. 4th St. (Res., 
2016 Goodrich Ave.), St. Paul 5, Minn. 

Dixon, Georce Francis, Jr. (Jun. 47) Lt. Col, 
Corps of Engrs., U.S. Army, American Embassy, 
The Hague, Netherlands 

Esetinc, Harotp Omar (Jun. 47), 2511 N.W 
Seventeenth St., Oklahoma City, Okla. 


Epetson, Harry Louts (M. °48) Civ. Engr., Board 
of Water Supply, 120 Wall St., New York 5, N.Y 

Epson, Cuaries Grant (Assoc. M. '47) Asst. Prof., 
Dept. of Civ. Eng., Univ. of Florida, Gainesville, 
Fla. 


ErcHeNperG, Urano Cavevon (Jun. 48) Civ 
Engr., Diretoria de Saneamento, Secretaria das 
Obras Publicas (Res., Rua Hoffmann 740), Porto 
Alegre, R.G.S., Brazil 

EvcstNer, Ricuarp Cuesney (Jun. '47) Instr. in 
Civ Eng., Rose Polytechnic Inst., Terre 
Haute, Ind 

ENGINEER, RAMESH MADANLAL (Jun. 48) Student; 
321 East Liberty, Ann Arbor, Mich 

Estes, Warren Croven (Assoc. M. '48) Pres., 
E. & T. Constr. Co., Inc., 6431 Crenshaw Bivd., 
Los Angeles 43, Calif. 

Everett, E.vin Lesuie (Assoc. M. '47) Civ. Engr. 
Ill, Tenmessee Valley Authority, 415 Union 
Bidg., Knoxville (Res., 298 Oriole Rd., Fountain 
City 18), Tenn 

Fattn, Saran Evptn (Assoc, M. '48) Irrig. Engr., 
Ministry of Agriculture, Cairo, Egypt. 


Fickien, Houmes (Assoc. M. '48) Acting Associate 
Res. Engr., State Highway Dept., Urban Express- 
ways, 210 Nueva St. (Res., 411 Corona Ave.), 
San Antonio, Tex. 

Fiecp, Crarence Eowarp (Assoc. M. 48) Engr., 
Montague Pipe & Steel Co., 1999 Third 5t., 
San Francisco (Res., 320 Twenty-seventh Ave., 
San Mateo), Calif 

Forss, Henpreick ALexaNper (Jun. 47) Bridge 
Engr, Eng. Dept., County of Cumberland, 
Court House, Bridgeton (Res., R.F.D. 1, Mill- 
ville), N.J 

Fountain, Foster Fractn, Jr. (Jun. 47) Field 
Engr., Folmar and Flinn, Operative Builders, 
2201 South Perry St. (Res., 498 Southmont 
Drive), Montgomery, Ala. 

Francoitrno, CHartes ANTHONY (Jun. 48) De- 
signer-Draftsman, Jackson and Moreland, 31 St. 
James Ave., Boston, Mass. (Res., 283 Oak St., 
New Britain, Conn.) 

Frey, Wacter Francs (Assoc. M. °47) Airport 
Engr., Civ. Aeronautics Administration, Airports 
Branch, P.O. Box 1592 (Res., 706 Lancaster St.), 
Big Spring, Tex 

Garrett, WicitaM Rivey, Jr. sey 47) Structural 
Engr., The H. K. Ferguson Co., 1054 M and M 
Bidg. (Res., 612 Branard), Houston 6, Tex 


Gentzier, RicHarp Epwtn (Jun. '47) Junior Civ, 
Engr.; Bridge Dept., State Highway Comm., 
Public Works Bidg., Sacramento (Res., 409 South 
B St., Madera), Calif 

Guose, Nrrap Kumar (Assoc. M. '47) Asst. Engr., 
Govt. of Bengal, 53 B Garcha Rd., Calcutta, 
India, 

Gioyna, Earnest Frepeick (Jun. 48) The Univ. 
of Texas, Room 171, Eng. Bidg., Austin, Tex. 


Granam, Eovwarp Lovuts (Assoc. M. '48) Co-part- 
ner, Frederick W. Whittlesey, Archt., 488 Pine 
St., San Francisco 4, Calif. 

Graves, Harry EvmMer (Jun. 47) Etna, Me. 


GreeNnawact, Ropert Ovtver (Jun. '47) Structural 
Eng. Asst., City of Los Angeles, Room 202, City 
Hall, Los Angeles (Res., 1907 Rosemead Bivd., 
Rosemead), Calif. 

Grow, THomas Aucustus (Jun. '47) Instr. of Eng., 
Univ. of Conn., Fort Trumbull Branch, New 
London (Res., 25 Quincy Court, Poquonock 
Bridge), Conn. 

Hapiey, Ricnarp Homer (Jun. 
207th PI., Seattle 66, Wash. 
Hacan, Wittam Lyon (Jun. ‘47) Box 2061, 

Pampa, Tex. 

HALLAND, Henry Norton (M. °47) Chf. or 
Engr., Harza Eng. Co., Room 707, 400 
Madison St., Chicago 6, m1. 


47) 807 S.W. 


















HAMMERSMITH, JOHN Witz: y : 
Rota si wnniee Gea a 
oom nd - 
Line St., Lansing, TIL) Res, 
Harza, RICHARD Davipson Jun 
Harza Eng. Co., 400 W po Ran Gr 
I. *: XQ 


Haupt, Joun Henry (M. "48 Civ. Bagr 
Wess Seve, 120 Wall New Vor 
undred and eights 
maica 3), N.Y. Fighty x 
Hevier, Jesse Evperr ( 
Engr., Humble Oil a Reiate a) Ae 
Bldg., New Iberia, La, 


HENNING, Pauw (Jun. “4 : 
Mo. 5 m 1107 Rolla x 


Hive, Jack WitiaM (Assoc 
Bureau of Reclamation, ool Ay 


Hoare, BERTRAM WRIGHT (Assoc ' 
Schedules end sien, Sra 
iv e¢ Panama Canal, 
Box 98, Diablo Heights), Canal Zone. 


Hopson, Verne J. (Assoc M * : 
& Co. 48) Cons 


Irvi 105 South 
cago (es. 110 South Pine a 


search Associate, American 
tute, 350 Fifth ~~ ican Iron sod Sad 
129 Ivanhoe St., W.. Woche De 
Hotes, CLARK am "47) D 
Sverdrup & Parcel, Inc., 950 Tew 
pe pene (Res., 353 Colusa Ave. 
anit. 


is omg | JONATHAN "Mian Dose 
tural Designer, City of M pe 
Route 321, County Court Bldg. 


Huppert, ALLEN Wiittam ( : 
New Hartford, N.Y. 1 oo ee 


Huser, Wuttam Gay ®. Chi 
Engr., International E "PO ; 
(Res., 737 South Williams a Denver) Cae 


Jounson, Epcar Burton ( Instr 
State College, Mashettos Ken 


oo eee Kwono 47) Civ 

a ng. Dept. G 

Export Co., Ltd., French Bldg 
Kong, China. 


Karrak, Sout Kexausuev Desig Denn MT 
turer in Civ. Eng. 

Eng., Poona (Res., 93 5 Ocoee Tar ka ia 
bay 26), India. 

Katupaca, KrisHna Nara (M. : 
Engr., Irrigation Branch, P.W. Daw 
inces, Govt. India, Meerut, U.P., ‘India 

Kay, Mmcarp Mervin (Jun. 48) Constr § 
Canter Constr. Co., 6 Beacon St., Boston 
24 Calder St., Dorchester 24), Mass 


Keocu, Harotp James (Assoc. M. ‘48) fae 
i Board of Wayne County 

Commrs., 3 ‘Barlum Tower, Detro: 

35741 Elm St., Wayne), Mich. 


Kiorz, Wrcsur Evoens (Jun. 47) Detailer 
can Bridge Co. (Res., 78 Geneva St. & 
N.Y. 


Knocu, Donato Rosert (Jun “47) Vee 


Gen. Megr., A. A. Knoch & Sons, Ine. !5. 
N.W. Res., 158 Victoria Drive), ase 
Ohio. 


Kouner, Bennett (Jun. 48) Civ, Bogr.. Thew 
& Starrett Co., Kendall Sq. Power Sus 
First St., Cambridge (Res, 192 sche! 
Somerville 45), Mass. 

Krorcnen, Bernarp James (Jun # @ 
Engr., Standard Oil Co. (Ind.), 910 South 
gan Ave. (Res., 4730 North Sacraments 
cago 25, Ill. 

Lackey, Geracp GiyNnn (Jun. ‘47) Senet 
mentman, State Highway Dept. *= 
Preusser St.), San Angelo, Tex. 

Lane, Evtior Jerome (Jun, 47) 2297 H 
Hollywood, 28, Cali £ 

LEeATHAM, WARREN Jensen (Jun. } 
Utah. 

Lee, Hsven-Hat (M. '47) Senior Engr ~~ * 
Chien Tank River Bridge, P.O. Letter ™ 
Hangchow, Chekiang, ina. 

b Prd 


Lee, Wiiuts Lester (Jun. ‘47) Care, © 3, 
Creole Petroleum Corp., Apartado 1/2)“ 
Venezuela. 

Lewis, Dwicur Epwunp (Jun. ‘47) 
Fifth St., Milwaukee 8, Wis. 


Lm, ALLEN (Jun. = Civ. Bag. “* 
cisco Dist., Corps of Engrs., 74 Ne 
gomery 
Ave., El Cerrito), Calif. al 

L Leon Epwarp (Jun. '47) Trans 
"State Road. Comm., 1222 Twenty-T hed 
Ogden (Res., Trenton), Utah a 

Loumar, Doveras WirLtta™ (Jun 5 
Megr., ‘International Milling Co., 

S., Davenport, Iowa. 
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Loverr, Orvat Pusey, Je. (Jun. 47) Field Engr., 
Stone & Webster Eng. Corp, P.O. Box 1302 
Res., General Delivery), Beaumont, Tex. 

Lunp, Rov Vrracis (Assoc. M. '48) Asst. Superv 
Engr., Univ. of Minnesota, Room 4, Administra- 
tion Bidg. (Res., 3956 Thirteenth Ave. South), 
Minneapolis, Minn 

Lynn, CHaries (Jun. 47) Engr., Oregon Ins. Rat- 
ing Bureau, 401 Lumbemens Bldg. (Res., 722 
N_E. 162nd Ave.), Portland 16, Ore. 

MacDownaro, Joun Huon, Je. (Jun. "47) Field 
Engr. Turner Const. Co., 36 Newberry St., 
Boston, Mass (Res., 102 Berkley Ave., South- 
ington, Conn.) 


MacDovucau., Cepric Huon (Assoc. M. '47) Asst. 
Engr., Parsons, Brinckerchoff, Hogan & Mac- 
donald, 142 Maiden Lane (Res., 115 East Eighty- 
ninth St.), New York, N.V 

Mancarti, Guy Donato (Jun. 47) Junior Civ. 
Eng., Bridge Dept., Div. of Highways, 29th Ave. 
Overcrossing, Oakland (Res., Laurel), Calif. 

Marcnese, Paut Taomas (Jun. "47) Designer, 
Corbett & Tinghir, 15 Moore St., New York 
Res., 1011 Bast 3d St., Brooklyn 30), N.Y. 


Marre, RaymMonp Wittiam (Jun. 48) Civ. Engr., 
Route 2, Box 133-1, Roseburg, Ore. 

Marsnart, James Creet (M. ‘48) Brig. Gen. 

US.A Retired) Cons. Engr., 225 Broadway, 
New York 5,N.Y. (Res., Riverside Ave., River- 
side, Conn.) 

Martin, Joun Gu.sext Gerarp (Jun. 47) Struc 
tural Designer, Sanderson & Porter, 52 William 
St.. New York (Res., 8910 Thirty-Fifth Ave., 
Jackson Heights, L.1.), N.Y 

Martin, Wiut1am Rem, Je. (Jun. 48) Senior 
Draftsman, Georgia Power Co., 75 Marietta St., 
Atlanta, Ga 


Mason, Ropert Kenpart (Assoc. M. '48) Field 
Project Engr., E. I. du Pont de Nemours & Co., 
Inc., Old Hickory, Tenn. 

Massece, Lee Irvin (Jun. 48), Engr. & Insp., The 
Massel! Co., 32 Pryor St., N.E., Atlanta 3, Ga. 
Maynarp, Cartes Dorsey (Jun. ‘47), Maj 
Corps of Engrs., U.S.A., New York Dist. Corps 
of Engrs... 120 Wall St., Room 601, New York 5, 

N.Y 


McCarry, James Evucenr, Jr. (Jun. 47) Eng 
Draftsman, City of Oakland, City Hall (Res,, 770 
Warfield), Oakland 10, Calif 

McCorr, Ropert Eowtn (Jun. "47) Engr., Geo. & 
C. H. MeCort, Malaga (Res., 218 Oaklawn Ave., 
Woodsfield), Ohio 

McCtiure, Ricwarp Harvey (Assoc. M. ‘47) Civ. 
Engr., 18636 Marlowe Ave., Detroit 19, Mich. 

McDonato, Ricnarp Evers (Jun. 48) Structural 
Engr, Alden Meranda—Archts., 824 Board of 
Trade Bidg. (Res., 4136 Winthrop Ave.), Indi- 
anapolis, Ind 

McHvuer, Wriitam (Jun. 48) Constr. Engr, Ed- 
ward Fay & Son, 55th & Vine St. (Res., 201 N 
S4th St.), Philadelphia 4, Pa 

McLavcuiin, Wison Francis (Jun. ‘47) Civ, 
Engr., Bureau of Reclamation, Box 516, Hardin 
Mont 

McVeron, James Beverry (Jun. '47) 1524 Linden 
Ave., Lynchburg, Va 

Meenen, Artaur Rosert (Jun. 48) Structural 
Designer, Monsanto Chemical Co., 1700 South 
2d (Res., 612 Holly Hills), St. Louis, Mo 

MIcHAgLIpEes, Micnaet (M. °47) Director First 
Class, Water Works Div., Ministry of Agriculture 

Res., 4a Kotsika St.), Athens, Greece 

Miovet, Mauro Tortentino (Assoc. M. 47), Civ 
Engr., California Texas Dil Co., Ltd., 551 Fifth 
Ave. (Res., 617 East 136Th St.), New York, N.Y 

Mitter, Gorpon Rarren (Jun. 47) Junior Engr., 
I. Thompson (Const. Structural Eng.), 583 Mar 
ket St., San Francisco (Res., 246 Purdue Ave., 
Berkeley), Calif 

Mrirwacut, Asput-Hamip Hossnt (Jun. 48) Engr 
Elec. and Mech. Dept., Ministry of Public Works 
Cairo, Egypt 

Monrtac, Cuaries (M. 48) Div. Engr., Board of 
Water Supply, 120 Wall St., New Vork (Res 
110-35 Seventy-Second Rd., Forest Hills, L.I 
N.Y 

Moore, Eruan Dana (Assoc. M. 48) Dist. Engr 
Lane Constr. Corp Meriden, Conn, (Res 
Limestone, Me.) 

Moraes, Francisco Javier, Jr. (Assoc. M. 48) 
Vice-Pres,, Framorco, S.A., Box 1293, Panama 
R. of P 

Morris, Davin Atsert (M. ‘48) Col, Corps of 
Engers.. US.A., Great Lakes Div., 1660 East 
Hyde Park Bivd., Chicago 15, Ill 

Mevz, Teornm Joun (June. 48) Field Engr., The 
Austin Co., 19 Rector St New York, N.Y. 
Res.. 125 Chancellor Ave., Newark, N_J.) 

Murray, Wict1aM Bruce (Jun. '47) Student, Texas 
Agri. & Mech. College; 1820 West 5ist St., Los 
Angles, Calif 

N ARASIMHAIAH DopDAHEJJAsI BYRALINGAIAH 
Jun. “48), Asst. Engr.. Mysore Govt., India, 
Illinois Inst. of Tech., 3300 Federal St. (Res., 
1414 East 59th St.), Chicago 37, Ill 
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TOTAL MEMBERSHIP AS OF 
MARCH 9, 1948 

Members a? 6,924 
Associate Members . 8,963 
Corporate Members 15,887 
Honorary Members. . 42 
Juniors a. ote 6,945 
Affiliates Pes 74 
Fellows APT l 

| fied 3... t eee 
| (March 9, 1947 21,535) 





Neat, James Quintin (Jun. '47) Constr. Engr., 
Pride & Usrey, Contrs., P.O. Box 322 (Res., Air- 
base, Apt. 151), Blytheville, Ark. 


Netson, Howarp Corisiins (Jun. '47) 508 Okla- 
homa St., Weslaco, Tex. 


NewMan, Virom Pacmer (Jun. '47) Junior Eng., 
Jack Ammann Photogrammetric Engrs., 8 
North St. Mary's St. (Res., 1331 W. Huisache 
Ave.), San Antonio |, Tex. 


Ovett, Epwarp Everett (Assoc. M. °47) Asst. 
Gen Supt. of Constr. Raymond Concrete Pile 
Co. of Venezuela, Apartado 1846, Caracas, 
Venezuela 


Ovarson, Evctar Arnt (Jun. '47) 104 Crokett Ave., 
Logan, Utah. 


Osterman, Josern Georoe (Jun. 48), Junior Engr., 
United Engrs. & Constr., Inc., 1401 Arch St. 
(Res., 639 West Johnson St.), Philadelphia 44, 
Pa 

Ostrom, Joun Avarp (Jun. 47) La Mesa, Lemon 
Grove & Spring Valley Irrig. Dist., 4769 Spring 
St.. La Mesa (Res., 1368 Monitro Rd., San 
Diego 10), Calif. 


Owens, Ricwuarp Henry (Assoc. M. '48), Archt., 
Tenn. Valley Authority, 400 Union Bidg., Knox- 
ville, Tenn 


PASTERNAK, RapHart ANTHONY (Jun. '47) Junior 
Eng. Aid, Illinois Central R.R. Co., Supt.’s 
Office (Res., 320 Minnesota Ave.), McComb, 
Miss 


Paret, Octmaviat Hirmatiat (Jun. ‘48) Engr., 
Govt. of Baroda State, India; Student, Iowa 
State College, Hughes Hall, Ames, Iowa. 


Patritco, Lewis Cart (M. '48), County Engr. 
Civ. Engr., Morgan County, Ala., P.O. Box 348, 
Hartselle, Ala. 


Payne, Atpert Eowarp (M. '48) Supt. of Constr., 
United Engrs. and Contrs., Inc., 1401 Arch St., 
Philadelphia 5, Pa. 

PerRRyMAN, Groroe Ira, Jr. (Jun. 47) Civ. Engr., 
Creole Petroleum Corp., Apartado 172, Lagunil- 
las, Maracaibo, Venezuela. 

Perersen, Evoene Josern (Jun. '47) Contr., 7239 
Lindell Bivd., St. Louis, Mo 

Perscuet, ArtHur WriitaM (Jun. "47) Structural 
Engr, Mead & Hunt, Cons. Engrs., 550 State 
St., Madison (Res., 1531 East North Ave., Mil- 
waukee 2), Wis. 

Pierce, Ropert FrevericK (Jun. '47) 116 Colburn 
St., East Dedham, Mass. 

Ponper, Dantet Rov (Assoc. M. °"48) Mayor, 
City of El Paso, Tex., 347 First National Bldg. 
(Res., 2730 Richmond St.), El Paso, Tex. 

Porrerrte.p, WimtramM Cartyce (Jun. *47) 
Engr. Steel Detailing, Truscon Steel Co., Albert 
St. (Res., 1533 Elm St.), Youngstown, Ohio. 

Pratr, Acpert Samuet, Jr. (Assoc. M. '47) Struc- 
tural Designer, Stiles Clements Archt., I. N. Van 
Nuys Bivd., Los Angeles, Calif. 

Pratr, Civpe Monroe (Assoc. M. "48) Borough 
Engr., Borough of Leonia, Municipal Bldg. (Res., 
95 Glenwood Ave.), Leonia, N.J. 

Price, Hersert Dovp (Jun. '47) 425 West 59th 
St. Terrace, Kansas City 2, Mo. 

Qvutros, Marto (Jun. 47) With Cia. Nacional de 
Fuerza y Luz; P.O. Box 62, San Jose, Costa 
Rica, 

Ray, Kamacesns (Jun. '47) Graduate Student, Civ. 
Eng. Dept., Univ. of Colorado (Res., 1105 Lin- 
coln P1.), Boulder, Colo. 

Ruopes, Evoens Irvine (Jun. 48) Structural De- 
signer, Edwards & Hjorth, 1267 Sixth Ave. (Res. 
340 East Mosholu Parkway, South), New York 
58, N.Y. 

Ricurson, Wit, Jr. (Jun. 48) With Will Richeson, 
Builder, 1526 Cleveland Rd_, Glendale 2, Calif. 



































































Rinoc, Atcen Dace (Jun. ‘4 
State Div. of Highways, 13+ 
4394 Thirty-Eighth St.), s.., 

ROLAND, Artes (Jun. 48) 
Nichols, Cons. Engrs, 407 | 
— (Res., P.O. Box | 

ex. 


4 ey Astor (Asso. M. '48) 
iv. Engr., East Ba ip 
Box 720, Oakland 4, Cale "2! Util 
Roper, Le Rov Barriert (Jun * 

Bros. Lumber Co., P.O. Whey aay 

Westover Ave.), Petersburg. Va. = 
ROSENGREN, EaRt Vincew ’ 

im Training, The Husted Co Ma”! Gx 

Ave. North), Minneapolis |2, Me 
ROTHSTEIN, LAWRENCE SaPranex 

yam Cog | Civ. Eng., Penayina 

es., East >t 

lege, Ba. Cottage Ave), Sa 
Rovusat, Epwarp Fran« ( ' 

C. M. Barr Co., 218 South Rick % 

East Main St.), Columbus, Ohio 
Rowan, ANTHONY THomaAs (Jan, "47) 

Engr., Triborough Bridge and Toned wt 

10 State St., New York (Res i. 

Second St., Brooklyn 9), NY.” 
Russky, Stwon (M. '48) Civ. (Ww 

ise 


F ee Coy 
Diegs 3 ta 
- Bag. 


y), Board of Water Supply, 
yy (Res., 531 East 22nd 


ROskin, Joun Howarp (Jun. '47) San 
of Sanitation, State Board of Healt 
Hall, Lawrence, Kans. 

Satrom, LeRov Martin (Jun. '47) Deputy 
Engr., Portage County Ener, 643 
Ravenna, Ohio. oe 9 

Savitce, THornorke, Jr. (Jun. 48) G 
dent in Hydr., Univ. of Calif. Ie 
House, Berkeley 4, Calif. 

Scnagsrer, Revusen Epwitw (Jun. '47) 7 
Dak. 


1 
St. Brookiy, 


ne 
h? 


SCHLESINGER, Hersert Eenest (M6 
Director (Mgr.), Bryant & Detwile © 
Penobscot Bidg., Detroit, Mich, 

Scnur, CHarRtes Wiittam (Jun. 47) ws 
Hundred and Ninety-Ninth St., Hollis? ¥ 

SCHUMANN, MAx Atsert, Jr. (Jun.  } 
Chf., Dist. 6, State Highway Dept. (ka 
derson, Tex.) 

SCHWARTZ, Muiiton (Jun. 47) Asst. Bride 
State Div. of Highways-Bridge, Box 
169 El Sueno Rd_.), Santa , Call 

Scott, THoMAS Jerrerson, Je. (Awe ¥ 
Gen. Supt., Maxon Constr. Co., Inc, ?) 
283, Pearl River, La. 

SHAPLAND, JoHN Somer (Assoc. M ‘4 | 
Corps of Engrs., U.S. Army, Care, The \¢ 
General, U.S. Army, Washington % 
(Res., 705 South Foley Ave., Champaign I 


' 


SHenoy, TIRTHAHALLI Trivikrama Je 

Indian Govt., Tech. Scholar, Govt «! 
“Laxmi Sadan” Udipi (5.K.), Inde 

202 Graduate College, Princeton, N | 

Suort, Donacp Ray (Jun. '47) Instr. Crepe 
College, Corvallis (Res., 1352 Cahpe 
Albany), Ore. 

Stmpson, Frep Bayne (Jun. ‘47) for 
Meyers & Co., Care, Carl Meyers * 
High St., Columbus, Ohio. 


Scasy, Frank Joun (Jun. '48) 144 East be 
Coaldale, Pa. 

Sopet, Burton Irvine (Jun. 48) Jusw os 
and Draftsman, Holabird & Root. '* 
Wabash (Res., 457 Melrose), Chicag 

Smita, LAMAR Preece (Jun. ‘47) Field of 
Chf. of Party, Caldwell, Richards ¢ » 
Engrs., 408 Templeton Bldg. (Res. * 
North), Salt Lake City 3, Utah 

Smita, Rosert James, Jr. (Jun. ‘47 
ney, Apt. 16, Dallas 4, Tex 

Smita, Townsenn Bovenron (Jus 
Engr., Bates & Rogers Constr. Corp 
Washington St.. Conway Bidg., Cho 
701 Peoria Rd., Washington), Il! 

Suirn, Travis Warp (Assoc. M. #8), He” 
Testing Section, War _Dept., Corps 
(Res., 303 Fifth St.), Riverdale, N.D& 

SmyrtH, Stoney Huon, Jr. (Assoc. M be 
Pacific Gas and Electric Co., 2) 
(Res., 415 Arballo Drive), Sen ena 

Staco, Wi1taM Les, III (Jun * 
Thirty-Fifth St., Richmond, Va. 

Stem, Davip (M. '48) Civil Engr 
Dept., Board of Water Supply 

York, Room 1204, 120 Wall 5 

N.Y. 1 

Sremperc, Micmagt (M. "#8) Civ. hog 
Supply), Board of Water Supply, 
(Res., 225 Central Park West), eF* 
N.Y. 


Ae 
En 
a 


Tavior, Gsorce Invi, Je, Jun * . 
Student, State Agri. and Mech. Collest 5 
1864, College Station, Tex. (Res, | 
107th St., Los Angeles 3, Calif.) 
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You're sure of an adequate and continuous supply 
| of air when you specify Gardner-Denver Portable Two-stage 
|  Water-cooled Air Compressors. Completely ‘‘water-jacketed”’ 
| for protection against overheating . . . cold “unlubricated”’ 
| starts... high lubricating oil consumption, Gardner-Denver 
| Portables give you the air you need in any climate or at any 
| altitude. For further information about the complete line of 
| Two-stage Water-cooled Air Compressors, ask for a demon- 
| tration or write Gardner-Denver Company, Quincy, Illinois. 
! 
! 


No matter what the type of ground, 
there’s a Gardner-Denver Sinker 
that is “‘right.’’ Shown from left to 
right are the S33, the S45 and the 
$55—part of a complete line of 
Sinkers available for every need. 





B87 Paving Breaker has an exclusive safety 
latch that works like the “‘safety’’ on a 
gun—prevents accidents before they start. 
Operator can move breaker safely from 
place to place without shutting off air. 


GARDNER-DENVER 


SINCE 1859 
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NEW YORK 
8 W. 40th ST. 





Men Available 


Civi. Enoineer; Jun, ASCE; 21; M.S. in C.EB.; 
some practical experience; employed as an in- 
structor at mid-western engineering college; de- 
sires summer work in structural design or soil 
mechanics. Prefer New York City or nearby 
states © 

Structural Enoineer; M. ASCE; graduate 
C.E licensed; 25 years experience in design and 
estimate of industrial buildings, waterworks, sub 
ways and bridges; available for permanent posi 
tion in New York City or Northern New Jersey. 
¢ 340 

Crvm Enocinesr; Assoc. M. ASCE; 51; 
married; 28 years experience in Cuba and Vene 
zuela, in office and field engineering, supervision 
of construction, extensive surveys, railroad con 
struction and maintenance, water-works projects 
steel erection reinforced concrete estimates 
Speaks and writes Spanish Reliable, indus 
trious, aggressive, best references Prefers Latin 
America C.420 

Proressor SrructruraL ENGINEERING M 
ASCE; 32; married; registered structural engi 
neer Practical, research, college and university 
experience Now teaching structures as associate 
professor in state college Interested in per 
manent position as professor or associate professor 
of structural engineering in department of civil 
engineering C.42 


Positions Available 


ENGINERBRING INSTRUCTOR Civil graduate, to 
teach soil mechanics and sanitary engineering 
Opportunities for research Rank and salary 
commensurate with experience Position starts 
September 1048 Location, Eastern Pennsy! 
vania y.240 

SANITARY ENGtneeR. Graduate, with 5 to 10 
years experience, including plant design and plant 
operation, to review plans and specifications for 
new construction and to assist plant operators 


Salary $4,848 $6,144 Lecation Virginia 
y.249 

INSTRUCTOR OR ASSISTANT Proressor in civil 
engineering Bachelor's Master's degree de 
wrable. Should have | year of practical experi 


ence, including field work in surveying for appoint 
ment as imstructor and 2 years of practical 
experience and 5 years of college teaching experi 
ence, or the equivalent in professional experience 


for appointment as assistant professor Duties 
will be to teach courses in one of the following 
groups Elementary and advanced surveying 
hydraulics, fluid mechanics, water supply and 
sewerage soil and cement testing, highway 
engineering Salary $2,600.83 500, depending 
upon qualifications Location Michigan 


y.284 


pp ace ager 
SONNEL SE 


CHICAGO tv 
211 W. WACKER DR. 








This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
| applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
| profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. 





ENGINEERS (a) Civil engineer, designer, pref- 
erably with 5 to 10 years experience on sewers, 
water works, highways, etc (6) Resident en- 
gineers for work as above. Salary, open Loca- 
tion, Texas y-312 

SrrucTuRAL Destoner Duties will be the 
design, estimating and construction of mining and 
metallurgical plants both on surface and under- 
ground and will include surface and underground 
electric haulage, ore handling and storage, crush 
ing, screening, conveying, design of buildings and 
structures arrangement of machinery, etc 
Salary, $300-$400 a month. Married men pre 
ferred Position will last for 6 months, with good 
chance for a semi-permanent job. Location, 
Colorado Y-3148 

AssIsTaANT, Associate Proressors, AND IN- 
sTructors in civil engineering, with Master's 
degree and experience, to teach mechanics, 
strength of materials, highways, surveying, sani- 
tary, structures, drawing, etc Excellent oppor- 
tunity for research and study for advanced de 
grees. Positions start September 1948. Loca 
tion, eastern Pennsylvania Y-368 

Estmator. With at least 5 years industrial 
construction estimating experience, to take off 
concrete, reinforcing, forms, masonry, excava- 
tion, ete., for contractor. Salary, $4,000-$5,000 
ayear. Location, New York, N.Y. Y-495 

TRACHING PeRSONNEL, Civtt (a) Assistant 
or associate professor, Master's degree, to teach 
courses in hydraulics, water supply and sewerage; 
also hydraulic laboratory. Salary, over $4,000 
b) Assistant professor, Master's degree to teach 
strength of materials, reinforced concrete and 
graphic statics; will assist in materials testing 
laboratory. Salary, about $4,000 (c) Instruc 
tor to assist in hydraulic and materials testing 
laboratories, also to teach beginning civil engi- 


VICE, 


100 FARNSWORTH AVE. 









































neering subjects. Salary, about $3,009 
available in September 1948 
teach one month surveying at 
com pensation Location, New 
Y-4 

eve ED ENGINEER, ae 
graduate, who has had me a 
the general construction, founda 
for the rehabilitation of cities’ water 
pumping plants. a A scree se 
Location, Ohio. Y-500 

R®SIDENT ENGINEER responsi 
tion of several industrial pub os 
ing experience and sala required ; 
upstate New York. Y-502. 

CONSTRUCTION ESTIMATOR, with at least 
years general construction estimating 
to take off a‘ 4. 
$5,000-36,000 a roe? ay 
Y-522 

InstrRuUcTORS in civil engineering to 
structural engineering, applied mechanics. 
ing and photogrammetry, sanitary « 
highway design. Previous teaching exy 
and advanced degrees desired, but research 
other professional experience considered 
$2,700-$5,100 a year, depending upon 9 
tions. Position starts September 
Location, Massachusetts, Y-536 

ENGINEERS, with experience, mechanical 
trical or civil degrees, under 35, for major oi 
pany, in their operating, terminal and enginen 
departments. Duties will consist of construc 
of new tanks, layout of industrial plants 
stations, etc. Salary, $5,000-$6,000 pla 
allowances, retirement plan and advancene 
opportunities. Location, Orient. Y-}4é 

Civi. ENGINEERS to conduct a one-year ua) 
sis of bomb damage incurred in World We | 
Naval architects with appropriate experience 
qualify for this work. Salary dependent 
education and experience. Locations Pex 
vania or Washington, D.C. Y-57! 

INstRUCTOR, ASSISTANT P*oressor, @ & 
SOCIATE Proressor in civ. +*.sgineering, Me 
ferably graduate civil engineer with advet 
study or experience to teach sanitary engineer 
hydraulics and associated subjects. Opports 
for young man who can build up strong coures 
the above field. Salary, open, depending ot 
qualifications and experience Position & 
September 1, 1948. Location, Central Calilom 
S-465 

b) Assistant Proressor of structura 
neering; M.S. preferred. Industrial expert 
or teaching experience are desirable, althet 
latter may be waived where industrial expere™ 
is outstanding. Salary, $3,500-$4,50 
months Location, Ohio, R-4824 
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rercuman, Paut Ferptnanp (Assoc. M. '48) Asst 
Civ. Engr. (Structural), Board of Water Supply, 
120 Wall St... New York 5, N.Y 

HAVER, HANFORD Assoc. M 48) Civ. Engr 
Dept. of the Army, Corps of Engrs., 4735 East 
Marginal Way Res 5102 Forty-Pifth N_E 
Seattle 5, Wash 

nomsen, Cart Leroy Jun 47) Civ. Engr 
Vogt, Ivers, Seaman & Associates, 509 Second 
National Bank Bldg. (Res., 7030 Hiawatha Ave.) 
Cincinnati 27, Ohio 


nirveer, Berenare LYNN Jun 47) Designer 
Detailer, Chicago, Milwaukee, St. Paul & Pacific 
R.R., Union Station, Chicago, I! Res., Apt 
611, 1320 North Delaware, Indianapolis, Ind.) 


Uncer, Cuartes Wvart (Jun. 47) 2426 Seventh 
Ave., Sacramento 17, Calif 
Vatoes Pinims.a, Raut (Jun. 47) San. Engr., Serv 


ico Cooperativo Inter-Americano de Salud Pub- 
lica, Cochabamba, Bolivia, S.A 
VaNpDerRwortn, Oscar Davis (Jun. 48) Steel De- 
tailer, Mosher Steel Go., 5101 Maple Ave. (Res., 
300 North Rosemont), Dallas, Tex 
Veepensure, Paut Lawrence (M. ‘48) Head 
Structural & Civil Design Section, U.S. Army 


90 


Eners.. 74 New Montgomery St., San Francisco, 
Calif 

Vurat, Bantrvar Seva (Jun. 48) Capt., Turkish 
Airforces; Care, Civ. Aeronautics Administration 
Airport, P.O. Box 1644, Station D, Los Angeles 7, 
Calif 

Wartrr, Rosert Granam (Assoc. M. °47) Lt.-Col 
Corps of Engts US Army Engr. Sect., A.G.F 
Bd. #2, Fort Knox, Ky 


Watirs, TaurmMan Ottver (Jun. ‘48) Surveyor, 
Shell Oil Co., Land Dept., Surveying Div., P.O 
Box 1509, Midland, Tex. 


Warp, Kennera Foster (Jun. '47) Ensign, CEC 
U.S.N., U.S. Navy Dept., B.O.Q. 4204 Naval CB 
Center Naval Station, Port Hueneme, Calif 

Weser, Harry Acesert (Jun. 47) Engr., P-1, 
Bureau of Reclamation, Grand Lake, Colo 

Weoener, Wrieert Frevesicx (Jun. 47) Care, 
Dept. of Civ. Eng., Missouri School of Mines and 
Metallurgy, Rolla, Mo 

Westra, Gu.sert Marius (Jun. 47) Law Student 
and Civ. Eng. Instr., Univ. of Michigan, Lawyers 
Club, Ann Arbor, Mich. 

Wherry, Joun Et.woop (Assoc. M. °47), Instr., 
Applied Mechanics, Kansas State College, Man- 
hattan, Kans 


Wauatre, CHartes Bernarp, Jr. (Assoc 
Wicxnam, Georce Epoy (Jun. ‘47 


Wititey, Marney Ben (M. '48) Chf. Engr) ™ 


Wison, Joun Doveras (Jun. "47) 445 Cave 


Wison, Paut Apert (Assoc, M. ‘48) 
Wirke, Rosert Freverick (Jun. ‘47 


Wou.tTman. Ropert Marx (M. 48) Civ. 5 


Board of Water Supply, 120 Wall St. \«* 1. 
N.Y 
Wootcey, Jepepran Foss, IIT (Jun 47 — 
Civ. Eng., Dept. of Civ. Eng., Univ.” 
Denver 10, Colo. 
48) Senior is 


Wericut, Ropert ROLAND (jun 
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Chf. Valuation Div., Nevada Tax Com= 
son City, Nev 
Engr. \& 


Constr. Co., Lake Tabeaud (Res,, Geoer 
livery), Jackson, Calif 


McDermott & Co., Inc., Harvey, Le 


Ave., Louisville, Ky. 

Div., Corps of Engrs., Albuquerque aph . 
1213 North Princeton), Albuquerque, \.™ 
host, C 
Engr., Humble Oil & Refining Co. ** 
Raymondville, Tex 


‘ 
mentman, State Dept. of Highways Bor 
(Res., 1100 Lafayette St.), Houma, l« 
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HE ( aterpillar Diesel Motor Grader, 
Justria long known as “must” equipment in highway 
rat . os 
dust work, has now achieved the same status for 
on) | 
sss airport construction and maintenance. 
nell 
, With its big blade capacity, easy handling 
= and dependable performance, this machine is 
a. in general demand for building and maintain- With V-type plow and snow wing, a No. 12 
. clears snow from runways at a northern airport 
; ing runways. At many fields you can see a 
a ae Caterpillar” Diesel Motor Grader at work 
. practically every day in the year. Through the 


a} summer it Keeps unpaved runways and aprons ATE ea 
yn. “47 firm and smooth. In winter it clears away snow = 


with equal efficiency. 


PILLAR 


PAT. OFF 





48 
Vall St lhe long life and low:cost production HTESEEIL ENGINES - TRACTORS 
—— , oe , on ‘ MOTOR GRADERS 

ol ever Caterpillar” Diesel are backed by ES = EARTHMOVING EQUIPMENT 
. the n less service of “Caterpillar” dealers 

— evervw re. 





CATERPILLAR TRACTOR CO. « PEORIA, ILLINOIS 
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These books will furnish much of the authoritative information necessary to keep abreast of present-day progress 
Make your selection and order from the coupon today 


vil enginecring. Look over the titles listed below 


TIMBER ENGINEERS’ HANDBOOK 


Edited by HOWARD J. HANSEN 


Presents the results of the research of the past ten years on the use of wood as a structural material. 
Contains all the latest information necessary for the design of wood structures. 


1948 


SOIL MECHANICS IN 
ENGINEERING PRACTICE 


By KARL TERZAGHI and RALPH B. 
PECK 


otains the essary information for che si ssful applica 
of soul mechanics to che design and construction of founda 

ms, retain walls and carth struct: 

1948 566 Pages $5.50 

FUNDAMENTALS OF 

SOIL MECHANICS 

By DONALD W. TAYLOR 

Discussson extends from the nature of s through soil testing 
>the most TrMycre Z cring prot Emphasizes the 

approach and an understanding of soil actro 
1948 704 Pages $6.00 


PHOTOELASTICITY, Volume II 
By MAX M. FROCHT 


Answers the tur 
the physical 


g the influence of 
yastants of the material on the stress distribution 


lamental question regards 





yvers ¢(wo- and three-~<dimensiona! photoe astrcity 
1948 $06 Pages $10.00 
DATA BOOK FOR 
CIVIL ENGINEERS 
By ELWYN E. SEELYE 
Volume I—Design 
vers the ma heids of civ t cs, Sanita 
water supply jrainage ams, docks 
s and souls 
1945 426 Pages $7.50 
Volume II—Specifications and Costs 
Mod odes, practices and designs are emphasized Typica 
fy ms arc writt briefly, wer clearly Relativ sts 
# different materials and methods are provided 
1946 326 Pages $6.75 
Volume IIl—Field Practice 
t | —Taspectrom provides out cs of proced for imspe 
and contains check-lists for spectors im varied types 


882 Pages 


of civil engineering work 


Part Il —Sarveyem 





$10.00 


¢ —discusses stake- 


put problems, instrument adjustments, azimuth determination, 
and plotting problems 

1947 306 Pages $4.50 
SEWERAGE AND SEWAGE 
TREATMENT, Sixth Edition 

By HAROLD E. BABBITT 

Lays stress on design problems, treatment methods and plan 
oper atior 

1947 692 Pages $6.50 


SIMPLIFIED ENGINEERING FOR 
ARCHITECTS AND _ BUILDERS, 
Second Edition 

By HARRY PARKER 


Presents theory, 


udes 


1947 


all necessary tables 


245 Pages 


solves numerous practical problems and in- 
Mathematics is kept to a minimum 


$3.00 


SURVEYING Theory and Practice 
By JOHN CLAYTON TRACY 


Covers 


standard surveys 
kept in 


1946 


field work 
mind. Flexible binding 


1314 Pages 


DESIGN OF REINFORCED 
CONCRETE STRUCTURES, 
Second Edition 

By DEAN PEABODY, JR. 


office work, surveying instruments and 
The needs of the average surveyor have beeo 


$7.50 


Includes up-to-date specifications and much new material 


1946 


532 Pages 


MODERN TIMBER DESIGN, 
Second Edition 
By HOWARD J. HANSEN 


Present 


desigr 


1948 


s the fundamentals and considers u 


methods, with examples and formulas 


312 Pages 


$5.50 


hte « timber 


or use in design 


$4.50 
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| ON APPROVAL COUPON | 
| JOHN WILEY & SONS, INC. | 
| 440 Fourth Ave., New York 16, N.Y. | 
| Please send me, on ten days’ approval, the books I have checked in this advertisement (or | am attaching to this | 
| mupon a separate list of the books wanted). If I decide to keep the books, | will remit indicated price plus postage; 

therwise | will return the books posrpaid | 
| Nat i 
| 4 ddres 
| Catv Mate | 
PS eee 
| Offer wot ealsd ontsrde U.S CE-4-48 | 


wo 
i) 








Yencuko, Joun (Assoc. M. "48 


monwealth of Pennsylvania, K\.., a Cog 

ter, Wilkes-Barre (Res., 359 War) an" “e 

ton), Pa Ve... King 
Membersh:p Trans: ., 


ALDERTON, HENRY ARNOLD (Jun 29 4 
"24; M. '48) Senior Highway Ener ‘po 
Roads Administration, 720 Pp; : 


Francisco (Res., 252 East Clar “ae A. 
dena 6), Calif, St, Pap 
ANDREASSEN, ALEXANDER Tori: :y Qj . 
Assoc. M. '47) Asst. Prof. The Pepe” 
State College, 212 Eng. “A,” St. Colles ~~ 


Basturs, Wi_rrep Epwin (Jun 3% 
‘48) Asst. Bridge Engr., State Bridge ane 
Wilcox Bldg., 206 South Spriny st ine 
South Benton Way) Los Angele. 5 Cy) ' 


Baxter, Ropert NAtHAN (Jun. ‘32. 
‘48) Structural Designer, Gibbs & Hin 
Pennsylvania Station, New York Res 79 . 
side Ave., Brooklyn), N.Y eh 

Benoit, Necpet Anmep (Jun. "37: Assoc yy 
Postak 1310, Galata, Istanbul, Turkey 


4 


BourQuarpD, Everett Homer (Jun. 4]. Aw 
‘48) Chf., Navigation Section, Special Ro» py 
The Panama Canal (Res., Box 863) Dy 
Heights Canal Zone — 

Bretscuer, Erxwtn Ruporen (Jun 37- Asse ¥ 
'48) Asst. Prof. of Civ. Eng., Univ. of ty 
Eng. Hall, Urbana. I . 

Brown, Linas HurcHins (Jun. "38; Agee y 
'48) Emgr.. Municipal Dept.. De Leuw, Cathe) | 
Co., 150 North Drive, Chicago (Res iqz: ™ 
St., Winnetka), I 


y 
o 


Cant, Joun Epwarp (Jun. ‘37; Assoc Mu 
Vice-Pres., Cahill Bros., Inc., 206 Sansom 
San Francisco (Res., 45 Baywood Avy 
Anselmo), Calif 

Cotcarp, ArtHur Ayres (Jun. "29; Asso y ® 
M. '48) Prof. of Civ. Eng., Head of Civ 
Dept., Rhode Island State College, Kinews 
R.1. 


2 


COLLIGNON, ROBERT FAIRBANKS (Jun. ‘42: Age 
M. ‘48) Res. Engr., Standard Of] Co of \, 
Jersey, Box 43, Norris, Tenn 


Coiitns, Howarp WILitaM (Jun. "B8: Ao y 
*48) Estimating Engr., The Texas Co. (Reflow 
(Res., 731 Third Ave.) Port Arthur, Tex 


Comer, JounN WriiwtaM (Jun. "35; Assoc WW 
Instr. of Civ. Engr., Okla A & M Colles 
304 Ramsey), Stillwater, Okla 

Cook, Micron Forp (Jun. “41; Assoc 
Hydr. Engr., U.S. Geological Survey 
Bidg., Knoxville, Tenn 

Crousursa, WriiiaM Samvuet (Jun. "39; As 
'48) Captain, Corps of Engrs., Engr Resw 
and Development Laboratories, Fort Belvor | 


DanrortTH, HERMAN LEONARD (Jun. “46, Asx 
'48), Field Representative, Harland Bartholone 
& Associates, 317 North Eleventh St., St. ! 
Mo 

Drovcur, Francis TUNSTALL (Assoc. M 
'48) Cons. Ener., Frank T. Drought—Cons 
Frost National Bank Bidg., San Antonio 5 


Fevvourtis, Joun Harry (Jun. ‘37; Assoc M & 
Director, Technical Services Div., Greet ' 
Relief Assn., 10 El. Venizelous Ave. Ate 
Greece 

Frercuer, Joserpa Francis (Jun. 37; Ass 
'48) Senior Air Conditioning and Ventilatwr 
signer, Frigidaire Div. of General Motor 
Mfg. Process Dept., Plant 2 (Res., 1612 Twe 
St.), Dayton 10, Ohio 

Forses, Ropert (Jun. '37; Assoc. M. ‘4 
Engr., Corps of Engrs, Dept. of the Are 
Floor, Park Sq. Bldg., 31 St. James Ave. > 
(Res., 37 Churchill Ave., Arlington 74), M 

Fox, Jonn CLayton (Jun. "40; Assoc. M. 4 
Bidg. Contr., General Service and Const 
San Pasqual Road and Ash St., Escondid 


FRIEDMAN, Joseru Lyon (Jun, "34; Assoc. ' 
M. '48) Chf., Steel Control and Purchase 4" 
Div., Kaiser-Fraser Corp., Willow Ran Re. - 
North Washington St., Ypsilanti), Mich ; 

Gartner, Cornectus Gorpon (Jun. "37; Asx * 
'48) (Howard K. Bell, Cons, Engrs), 5) 
Limestone St., Lexington, Ky. 

Awe 


Gavctacuer, CHARLES Ricwarp (Jun. ‘35 ° 


M. '48) Traffic Engr. and Traffic Plaonet 
East Main St., Ventura, Calif 
Gentry, Donato Georce (Jun. ‘34; Ase N 
48) Structural Eng. Finney & Lag 
Cons. Engrs., 626 New England Bidg 
1331 Plass Ave., Topeka), Kans ‘ 
Gomez-Perez, Francisco (Jun. ‘29; gs 
‘37; M. °48) Alpes 350, Lomas, Mexico, YF. 
Mexico. - 
Grirrita, Joun Mack (Jun, ‘41; Asser “a 
Engr., Chf. of Bituminous Section nog 
ment Branch, Waterways Experiment » 
P.O. Box 631, Vicksburg, Miss ‘ 
Harrison, Epcar Scruoos (Jun ‘31; Ase s 
'37; M. '48) Hydr. Engr., Georgia Power 
Marietta St., Atlanta, Ga 
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AIR INLET PITOT 
VALVES RECORDERS 
et RATE OF 
“= FLOW 
a CONTROLLERS 
Bridge De AIR 
i RELEASE 
bk VALVES 
é. METERS: RECTANGULAR 
— CHART TYPE 
7 ‘ 
63 PORTABLE 
TERS 
7 MANOME 42 Years iil 
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ght. PLATES 
~t FLOW NOZZLES ysare 
MANOMETERS 
j Vent 
+a SPECIAL HYDRAULIC EQUIPMENT 
on 74 PROPORTIONAL CONTROL SYSTEMS 
Sad Coast SUMMATION DEVICES e PARSHALL FLUME AND WEIR METERS 
sail WK TAP TURBINE INSTALLATIONS 
oe Ras CHEMICAL FEED CONTROLS 
a! rite for free bulletins to the Simplex Valve & Meter Company, 6724 Upland Street, Philadelphia 24, Pa. 
7 6! 
res ¥ ¥ 
31: Asso ¥ 
me YALVE AND METER COMPANY 
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Most people think any clear water 
is safe to drink but water works men 
know better! They realize that water 
to be safe must be properly chlor- 
inated — and they won't tolerate 
dangerous undertreatment or the 
disagreeable taste resulting from 
overtreatment. 

% Proportioneers% Automatic 
and Proportional High Pressure 
Chem-O-Feeder has long been the 
favorite of wise water works men... 
paced by standard water meter, it 
automatically injects just the right 
amount of treating chemical at just 
the right time. No external source of 
power is required: the Chem-O- 
Feeder is hydraulically driven by the 





















water in the main itself. Even when 
pressures are as high as 200 Ibs. per 
sq. in. and the flow varies from min- 
ute to minute, the Chem-O-Feeder 
provides precise, dependable water 
treating. Other %Proportioneers % 
units are available to meet every 
operating condition. Information on 
request. 


% PROPORTIONEERS % 
High Pressure Chem-O- 
Feeder starts, vories and 
stops dosage of chemical 
as woter comes on, fluc- 
tuetes and topers off 
Equipped with plastic 
See-Thru” pump 
and “fluid sealed yoke". 





7o PROPORTIONEERS, INC. % 


14 CODDING STREET, PROVIDENCE 1, R. 1. 











HAYDEN, STANLEY BLAINE Jun uv Assoc. M 
is DA Civ Drake Utah Grove MANED, 
Army Post Office 74, Care Postmaster, San 


Francisco, Calif 

Henprick, THomas Kettevy Antony (Assoc. M, 
25; M. '48), Civ. Engr., Board of Water Supply, 
City of N.Y., 120 Wall St., New York 5, N.Y 

HinswHaw, Cart (Assoc. M. ‘43; M. °48), Member 
of Congress, House of Representatives, 1511 
House Office Bldg., Washington, D.C 

Hypen, BatLtey Sytvanius (Jun. "38; Assoc. M 
17) Civ. Engr. (Private), R-3, Box 866, Dallas 
10, Tex 

JoRDAN, Eovwarp CLARENCE (Jun. ‘34; Assoc. M 
48) (H. I. & E. C. Jordan), 31'/: Exchange St., 
Portland 3, Me 

KURKCIVAN, Simon YVeTrvaktT (Jun. '36; Assoc. M. 
'47) Arnavut-Koy, Ceviz Sokak, No. 6, Istanbul, 
Turkey 

Lawrence, Frep Forrest (Jun. 35; Assoc. M 


94 





is Hydr. Ener P.3 Conservation Branch 
U.S. Geological Survey, 410 Federal Bldg. (Res 
1505 North Alder St.), Tacoma 6, Wash. 

LEHMAN, Frepvertck Goopwitn (Jun. ‘38; Assoc 
M. '48) 65 Bowden Rd., Cedar Grove, N.J 

Lyncu, James Arvin, Jr. (Jun. 38; Assoc. M. "48 
Lynch Constr. Co., Gen. Bldg. Contr.), 730 East 
Gage Ave., Los Angeles 1, Calif 

MATTHEWS, MepwiIn (Jun. "23; Assoc. M. "29; M 
'48) Designing Engr., N.Y.C. Board of Water 
Supply, 120 Wall St., New York, N.Y 

Maxwett, Georce Henry (Jun. "37; Assoc. M. 
'48) Civ. Engr., Am. Bemberg Corp. and North 
American Rayon Corp. (Res., 606 Hattie Ave.) 
Elizabethton, Tenn 

MeRCHANT, Witrrep (Jun. "38; Assoc, M. °47) 
Lecturer in Structural Eng., College of Technol 
ogy. Manchester (Res 158 Claremont Rd 
Salford 6, Lancashire), England 

McCase Joseru, Brother, F.S.C. (Jun. ‘42; 


Assoc. M. °48) Asst Prof 
New York 63, N_Y 
Moret, Rosert Kessiee 42 


anhatian (, 





48) Civ. Engr., Alden E. Siiison os 
209 South High St. (Res. «31 eo 
Columbus 9, Ohio “Swed 
MULHOLLAND, ANDREW New A 
M. '48) Asst. Div. Engr. B: of Were 
City of N.Y 120 Wall s Ny ater 
Bronx River Road, Bronx, NY Rey 
Patrick, James Georce (Ju: en 2 
Div. Soil Engr., Corps of Engrs Non” 


Div., 500 Pittock Block, Por 


PETERSEN, CARROLL CLAYTON | Jun "4) 
‘48) Field Eogr., America: Bridge 
Bidg. (Res., 6358 Marchand St) py, 
Pa a 

PeTRuLLo, Cart FRANK (Jun. "36: Ac. , 
Engr., The Albert Boyer Constr Cy 
St. (Res., 385 Fourth St.), Northumbe 


Pures, Francis Hariogr (Jun. "6 Dee 
M. '48) Civ. Engr., Dept. of Pubtic W hs 3 
nicipal Bldg., New York (Res Car 


Phipps, 102 South 6th Ave unt | 
N.Y ve, Mowat Vong 


‘i = 











wal 5 
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Riccs, EUGENE Howarp (Assoc. M ‘4 
City Megr., City of El Monte 630 cous" 
Ave. (Res., Box 668), El Monte, Cail 

Rices, Henry Cures (Jun. 40: Aso 
Associate Hydr. Engr., U.S. Geological ¢ 
207 Federal Bidg., Tacoma 2, Wash 


Rives, James ALLEN (Assoc. M. '47) Assocs 
of San. Eng., Virginia Polytechnic Inu 
Box 452), Blacksburg, Va, 


ie 


Roccins, Louts Benjamin (M. "48) Ciy Fog 
Board of Water Supply, 120 Wali St Room (i 
New York, N.Y 


RUDDELL, RONALD Houmes (Assoc M. ‘W). y 
Supt. of Constr., Cia Chilena de Flee 
Limitada, Casilla 66-V, Valparaiso de Chik « 

SAWCHUK, HENRY Avery (Jun. "39; Asse ¥ @ 
Staff Adviser (Eng.), U.S. Civil Service 
Washington, D.C (Res 2412 Filty.x 
Place, Cheverly, Md.) 


Seecy, Georce Herman (Jun. 27; Anu VY 
M. ‘48) Res. Engr Creole Petroleur 
Cumarebo, Estado Falcon, Venezuel 


Sem, MaAYNaRp Currrorn (Jun 35 4 
"48) Structural Engr., Great Lakes § 
Stran Steel Div., 3750 Penobscot Bid, 
Res., 36108 Ford Rd., Route 2, Wayn 


Seurer, Paur Ernest (Jun ‘39: Assn 
Lt.-Comdr., CEC, U.S.N., Office of Suneris 
ing Civ. Engr., Area VI and VII 
Western Seafrontier, Naval Station 
Island, San Francisco (Res., 525 Guin 
Alto), Calif 


SHELFORD, Joun (Jun. 39; Assoc M 
tural Engr. in Chg. of Structural | 
Works Office, Washington Navy Var 
M. S.E. (Res., 105 Joliet St., 5.W 
20, D.C 

Ssirnu, WALTER Preston (Jun. 37; A 
Asst. Highway Engr., Dist. TV, Stat 
Highway, 2001 Van Ness Ave. (Res 
St San Francisco 18, Calif 


Spencer, Ernest Lincoun (Jun ‘4 
47) Asst. Prof. of Civ. Eng., Northes 
Boston (Res... 58 South St... Medfield 


Ter Maatu, Bernarp Herman (Jur 
M $8) Chf. Ener., Byrne Moline \ 
Inc., Box 360 (Res., 1723 Fifth St 


THoma, Evwarp Caries (Jun BS. 
$8) Asst. Prof. of Civil Eng. Pur 
Civil Eng. Bidg., Lafayette ‘Res 
St., West Lafayette), Ind 

roney, Martin (Jun. 34; Assoc. ) 
Engr. of Design, Bridge Div., Aru 
Dept West Jackson St Res 
nado Rd.), Phoenix, Ariz 

Urer. Pair Acrrep (Jun. "27; Asso 
48) Bridge Designer, Matthews & 4 
lransit Tower (Res 2514 South 
Antonio, Tex 

Ware, Mertr Penntman (Jun 
40: M. °47) Prof. of Civ. Eng., Us 
chusetts, Amherst (Res., Whately 


Writts, Ropert Mitts (Assec. M 
Engr. of Design, State Highway Cor 
Kansas (Res., 1925 MacVicar), Tope** * 


Wooprurr, RicHarp Smavut (Jun 
48) Engr., Eng. and Constr. Dept 
Power Co., 600 North 18th St. (Res 


teenth Ave. South), Birmingham 5, A 


Reinstatements 


Bousrie po, James, M., Civ. Engr Boa: d 
Supply, 120 Wall St., New York (Res 
Hundred Thirty-Eighth St., Jamaice 
admitted Jan. 12, 1948 ; 

Byrne, Wit1am Evcene, Assoc. MO" 
Assoc., Bureau of Standards Dep". 
Works, City of Los Angeles, 826 Yale © 
918 Beacon Ave.), Los Angeles, \ alif . rac™ 
Jan. 12, 1948 

CraNnrorp, ELMo Leavines, Assoc. M 


sar’ 
NY. 


ha 
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For almost 30 years the increasing demand upon the water 
supply system of Hartford has been met with Lock Joint 
pressure pipe lines. Since 1918 nine separate contracts for 
supplementing the City’s existing water supply system 
have been awarded to Lock Joint Pipe Company. By speci- 
fying Lock Joint Reinforced Concrete Pressure Pipe, Hart- 
ford, the insurance capital, has assured itself of water 
supply lines of unfailing service whose estimated life ex- 
pectancy is better than 100 years! 


Repeat orders from Hartford and many other progressive 
American cities are convincing evidence of the permanent 
high quality and complete reliability of Lock Joint Rein- 
orced Concrete Pressure Pipe. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture 
Gad installation of Reinforced Concrete Pressure Pipe for Water Supply and 
Distribution Mains in a wide range of diameters as well as Concrete Pipe of 
all t 


. Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 
For future projects, large or small, specify Lock Joint Pipe. 


A Hazen-Williams Hydraulic Slide Rule will 
gladly be sent upon request with our compliments. 
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1940 — Above: Modern installation of 48° 
concrete cylinder pipe 


1918 —Left: Delivery of 48°’ pipe by six 
horse team. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 
Pressure Pipe Plant: Wharton, N. J. + Sewer Plant: Kenilworth, N. J 
BRANCH OFFICES: Denver, Colo. ® Chicago, Ill. 
Kansas City, Mo. °* Rock Island, Ill. ¢* Joplin, Mo. 


Valley Park, Mo. * Cleveland, Ohio * Hartford, Conn. 
Navarre, Ohio 
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Koppers Pressure-Creosoted Piles in 
an Ammonia Storage Tank foundation 


Wherever a foundation job calls 
for piling—it'’s good business 
to call for Koppers Pressure- 
Creosoted Piles! 
Pressure-creosoted piles—tops 
soaked in creosote and capped in 
concrete—are included in mod- 
ern building codes for permanent 
foundations. Penetration of cre 
osote protects the wood against 
decay and termites. The sur 
rounding earth smothers evap- 
oration of the creosote. 
Creosoted piles, pulled after 
nearly 50 years use, 
were ‘“‘reeking 
with creosote.” 


PERMANENT 
AND ECONOMICAL 


from the bottom up, with 


KOPPERS 
PRESSURE -CREOSOTED 


KOPPERSE PRESSURE-TREATED WOOD 
- KOPPERS COMPANY, INC. 
PITTSBURGH 19, PA. 






























































With A. C. Palmer ‘o Pal, 
Los Angeles 41, Calif. a . = 
HaNncer, KENNETH Hagro rhea, 
Missouri-Kansas-Texas Lit My ou 
change Bldg., St. Louis 1, sis Ry, 


Jones, Pau STEVENSON, 


Engr., Dist. VII, State D - 
136 Glen Summer ~ 
reinstated Feb. 20, 194s" * <eadens : 


NEWCOMER, ALBERT Wap: 
U.S. Bureau of Reclamatix M. 
665), Denver 15, Colo., reinstated eat 

Parks, Lorne CLEMENT, Assoc M - 
Texas Ry. Equipment Co Box 2002 Soles 
Tex., reinstated Feb 9, 1948 


Quine, Tuomas Aerau i 
Reclamation, Bidg. (A, Room ape 
oe, ame, Denver. Colo. reinstated : 


Srapa, Joun ANTHONY, A 
Insp., New York Central RR rs) 
Ave., New York (Res. 83 Loco 
dale), N.Y., readmitted Feb 16 An, 
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Resignations 
Beese, Joun RiIcnagrp, Haze! 
Kalamazoo 37, Mich., redgued 10, 1948 
BRANNAN, JOHN Hayes, Assoc. M 5443 G 
Ave., Indianapolis 8, Ind., resigned Feb. 10, 
mom, Ropert Lewis, Assoc M 
foundation, Box 194, mes, 
Mar. 4, 1948 ae 
oeere, Puitie Norrtson, M. * 
r ton, N . 
a on otts, England, resigned Mar, 
Fioyp, Harovp Sueever, Jun., 173 Cedar 
Hawthorne, N.J., veckonad tel 30, 1948, 
| Fusco, James Jonun, 64 Glens 
| N.Y., resigned Feb. 13, 1 ; > 


Gipson, Wrci1AM CHARLes, Jun, 1609 Hyland 
Lansing, Mich., resigned Feb. 10, 1948, 
GRANER, Jesse Biatne, Jun, 8428 
Plaza del Rey, Calif., resigned Feb, 25, | 


Granam, Lyman Davis, Assoc M. 1400 
Drive, Lakeland, Fla., resigned Feb. 24, 1644, 

Jackson, WALTER Max, Jun., 64 Pardee Ave. 
caster, N_Y_, resigned Feb. 9, 1948. 

Ketram, Wiiitam Emory, Jun, 269 Harvard 
Cambridge, Mass., resigned Feb. 11, 148 


Kinney, WriitiamM Morton, Assoc. M. 188 
| don Ave., Kenilworth, Ill, resigned Feb. 10, 


| Lee, Joun Currrorp Hopvoes, M., 105 West 
ment St., Baltimore 1, Md, resigned 
1948 
Leonarp, Cuaries Leo, Je, Jun. 4 Broad 
| Norwalk, Conn., resigned Dee. 31, 1947. 
Loout, Acsert Josern, Jun, 1607 North 
bago St., Rockford, IIL, resigned Peb. 4, 168 


| McCietitan, Mererrr Caries, Asoc MT 
Geological Survey, Box 133, Rolla, Mo., res 
| Feb. 11, 1948. 

McLavoututm, THomas Oakey, Jun. 
| Rd., Spotswood, N.J., resigned Feb. 10, 1048 

Meap, WARREN Jupson, Affiliate, Mas, 
Tech., 77 Massachusetts Ave. © 
Mass., resigned Feb, 24, 1948. 

Mits, Evcens Crarence, M., 2025 Ashby 
Berkeley 5, Calif., resigned Feb. 24, 1948. 

Murpny, Epwarp WiLtraM, Jun., 624 Bast M 
South Boston, Mass., resigned Mar, 3, 1948 

Norcross, Arcuer Rice, Assoc. M., 151 
Camden Dr., Beverley Hills, Calif,, resigned 
9, 1948. 

Porteous, ALrrep Joun, Jun., 4317 Bast W 
ton St., Indianapolis 1, Ind., resigned 
1948 

RASMUSSEN, Frep, Jr., Jun, Coolville, Utab, 
signed Dec. 31, 1947. 

Piles have an earned reputation | Savrrscy, Daxter, Jum., 179-18! Bast 34% 

. d York 9, N.Y., resigned Feb. 25, 148 

for economy an permanence. | scarey, Jucran Larcromes, M., 207 T 
Road, Baltimore 12, Md., resigned Feb. 9 
Smetser, Pavt Epwarp, Assoc. M., 10 F 
. St.. Mobile 17, Ala., resigned Feb 11, 148. 
Of equal importance—Kop- | sya:iiwos, Joun Raven, Jn, Jum. US 
yé 1 Pi h : Ave., Topeka, Kans., resigned Feb 35, 
pers ireating ants Nave Gil | 14, ANTONIN MESSENGER, Jun., Care. 

Inst. of Industrial Research Pittsburgh 13, 

resigned Feb. 25, 1948 ; 

STRANDHAGEN, ApotPn GUSTAVE ua., 
Dept. of Eng. Mechanics, Univ — 
Notre Dame, Ind., resigned Feb. 18, : 

Tuomas, CLARENCE MBRALD, jus. Ie 
Lane, Oak Ridge, Tenn., resigned 5328 

Watpram, Georos Jonnson, Jr., JP 
St : Washington, io resigned Fel. 10, a 


nM R 

Wrison, Liovp RICHARD, Assoc. 5% 
Drive, Brielle, N.J., resigned Mar. I, 14s 
Jn, Ase M., 
nen Feb 9 
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Theoretical estimates of the life 


expectancy of creosoted piles 
run into many hundreds of years. 
Koppers Pressure-Creosoted 


earned reputation for keep- 


ing delivery promises. 


Wooprurr, Sera Rien, 
Hickory St., Omaha, Nebr., " 
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S32 Haze A 
Feb. 19 
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